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MfaKl] MR'.R'.A, 

tlft. HiTM^L i> Na, K. Rb. Cs. F 
r. Be. Mg, Ti, Zr. Hi, Sc. Y. La. 
V, Nb, Ta, Cr, Mo, W, Mn, Re, Fe, 
Ru, Os, Co. Rh. Ir. Ni, Pd. Pt, C 
u, Ag. Au, Zn, Cd, Hg, B, Al. Ga, 10 
In, TK Si, Ge, Sn, Pb, As, P, Sb 
RtfB i ft^tryju-^6a*i**i*5c*^*0» R 
•RaCR'j&t**^*. TJMr-U/, 7;P*"XJk 
jV-*r-jU, 7'J-Jk T)l*>. #JI/*x;i/. 75 K. 

(nitryl) J ffitttt. Xh'J* (nitrile) , AOy> 

T&D, Am7-f>. M'J>m^. 75>. 7Jk> 20 
>, *5fk*>, x-tMI/, Wit*. xh'JJk -fV-h 

u;k 7^y>, kH7v 5 >. tfu> j >, g^lt^tss: 

(t£*. *ftt$HS ->-y7«l, ->i7D7;^>, 7 

ig, 7;i/^>R^*^tf^-^*^SM^n§. 

K{t*m. 7Jl/P-Jk X— 5PJk 7Jl'fkH. ^rh . 30 

>, m. 7±;-;k xxxJk 75 >. 7;^;wxh 

^Jk 73 >. ->7>B££. ^V->7>S?m, y*5^7 

->')3->i. xhn7;i/*JK 7;k^ns8S£ 

[W*JH3] MRi, Na, K, Rb, Cs, Fr, 
Be, Mg, Ti, Zr, Hf, Sc, Y, La. V, 
Nb. Ta, Cr, Mo, W, Mn. Re. Fe. R 
u, Os, Co, Rh, Ir, Ni, Pd, Pt, C 40 
u. Ag, Au, Zn. Cd. Hg. B. Al. Ga, 

In, TI, Si. Ge, Sn, Pb. As, P. Sb 

ifcUBi-eso, r' jtojaMfctt* fc 9 » R 1 ****fl: 
*, 7;p*;k 7;i^x;k ->^d7j^-jw 7>j- 
;k 7;^>, 73 H, -f 3 F. tH7-7 

H. «J>fc*. xhDSWk xh'J^ (nitryl) , ffiSE 
i£, xHJJP (nitrile) . AayXt*. 75>F. 7 

it. 7Jl/*Xt. *fc«y-f<t^^T*D, A##* 
7-f>. M'J>M. 7U-JK 73 >. 7Jk», X 50 
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ere >. x-^jk 8Mt*. xhUJk -fyxhu;k 

7JU^>, 7Jk3 1 >, kF5-7X tfij> 7 >, 
SiOtS*. ^SMKJHP. ->v"7**. ->*D7JHr 
>, 7Jk3-)k *7.:7>f >gt<tfe>, 7M'Jf>, ffi 



ttt^4] MRi. Na, K, Rb, Cs, Fr, 
Be. Ti, Zr. Hf, V, Nb, Ta, Cr, M 
o,W, Mn, Re. Fe. Ru, Os, Co, Rh, 
I r , Ni. Pd, Cu, Ag, Au, Zn, Cd, H 
g, B. Al, Ga, In, TI. Si, Ge, Sn, 
Pb, As. Sb^fcliB i R'#C,-C,7 

7)Wk 7Jk^rxJk ->i?D7;V». 

7U-;k 7;k*x ;k 73 F. -rsh*. t 

H^-^H. U>{t*. - r- D ->;k -b'J^ (nitry 
l) . mmm.. xHJJV (nitrile) . /\ny>{t*. 7 - 

vH. 7;i/n+->. ->u;k ^/ttt^nso 

A^7-f>, ffiU>Hfc», 7'J-Jk 7 3>, 7^ 

». *^e>. x-^;k «£^t«i. xhUJk -yvx 
hu;k 7;i^y>. TJWr>. tH5^>, tfu> f >. 

7;^>, 7^a-;k *x7^r>mft*. 7^u^ 

[B#JK5] M*iL i, Na, K, Rb, Cs. Fr, 
Be. Ti, Zr, Hf. V. Nb. Ta. Cr, M 
o. W, Mn, Re, Fe, Ru. Os, Co, Rh, 
I r. Ni, Pd, Cu, Ag, Au, Zn, Cd. H 
g. B, Al, Ga, In, TI, Si, Ge, Sn, 
Pb, As. SbSfcBBi-CfeD, R'^C 1 -C,7 

;i^x;k c,-c 1I ->*D7Jl/£-xjk *fcttc s -c 
,,7U-;i'TfeD, R* T)V*)V. 7)V*r 

xjk ->^D7;i'^x;i/, 7U-;k 7^*>. 
xjk 73 H. -fSH, kH7i?H, U >ft%. xhD 
-»k xbUJP (nitryl) , Xh'j;U (nitril 

e) , Any>ft|. 7-^h*. 7;P3*->. 

^-Titil^TSD, A75^*7.7>f>, IEU>^m, 
7U-;k 73>. 7;Pv->, X^k*>, X— 5=-)k Bit 
fcfc. xh»j;k -fVxhUJk 7fr*>* 7 

^. ->>y7SS, ->^P7J^>, 7;i/3-Jk *7,7 

[S*«6] MRi, Na. K, Rb, Cs, Fr, 
Be, Ti, Zr, Hf, V, Nb. Ta. Cr. M 
o. W. Mn. Re, Fe, Ru. Os, Co, Rh. 
Ir. Ni. Pd. Cu. Ag. Au. Zn. Cd, H 
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g, B. Al, Ga, In, Tl, Si, Ge. Sn, 
Pb. As, Sb^fcteB iT&D, R 1 tiftt) 

u7)V f r~.)V. 7U-JK 7-Mr>. 7 5 

H, -YSK, tH7-^H. >JXt#>. XhD->;k -r~ 
i)JV (nitfyl) , mmm. xhUJI/ (nitrile) , AD 

fctt^n^®Aay>{t, xji^xl, *fctt^-fft:iJt 

g-fcT&fJ. A##*7^>, ffi'J>&£. 7 'J— JU, 

7 5>. 7;l'->>, X^fcfX X— r;l/. BSffc^l. — h 10 

ijjl,, ^vrh'JJK 7;i/^r>. 7JMr>. tl 5 ^ 

->i7D7;W^>, 7JI/3-JI/, *X7^>Slt 

[«*B7 ,; ] M#Li, Na.K.Rb, Cs.Fr. 
Be, Ti|, Zr, Hf, V, Nb, Ta, Cr. M 
o, W. Mn, Re, Fe, Ru. Os, Co, Rh, 
I r, N i ; , Pd, Cu, Ag, Au. Zn, Cd, H 
g, B, Al, Ga, In, Tl, Si, Ge, Sn, 20 
Pb, As, SbSfc«B iT&O, R'#7)l<3*-> 
*fctt->a*5'TfcD> R»*«**fl:4&. 7)V^)V, 7 
)Mr=.)l. \$s9U7)V*-fr* 7«J-;K 7JV*>, * 

ha->Jl/, ; -b'J^ (nitryl) , xh'JJU (ni 

trile) , />ay>fti, 73>F, T^n*^, ->n* 

a, 7<j-;u, 75 >, 7;w-», x^tr>, x-~r 
;k ttftw. xhu;i/, -fvxHJJk 7JHr>, 7JU 3C 

[«*S8=] MRi, Na, K, Rb, Cs, Fr. 
Be. Ti„ Zr, Hf, V, Nb, Ta, Cr, M 
o, W, Mn, Re. Fe, Ru. Os. Co. Rh. 
I r. Ni. Pd. Cu. Ag. Au. Zn. Cd. H 
g, B. Al. Ga, In, Tl, Si, Ge, Sn. 
Pb, As'. SbSfcteB i-C&O. R'at73FT» 4 
D, R 1 7JI/*Jk 7)V>r-)V* *s?07 

)V*r-)W \7V-)^ 7)V*>. #Jk*xjk 75 H. 
^5h\ bh'7i?H, U>m xr-o->;k xHJJV 
(nitryl) !. ASKS. = HJ* (nitrile) , AD^> 

^ne»oAay>{b. ^.^wt. Sfcra^-fffcst&ft 

T&D. A7jt^X7-<>. 36U>BSifi, 7'J-JK 7 5 
>. 7;l/-», X^tf>. X-?;k BMfctt. xhU 
;K -fVXH-Uk 7^>. 7MX k^v'X 
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S. '>?d7^>. 7)V^—)V> -fcTsi ■< yWdfa. 

[&i£2] MR', (PR'.) »A, 
£WU CuWTi, Zr, Hf, V, Nb, T 
a, Cr, Mo, W. Mn, Re, Fe, Ru, Os. 
Co. Rh. I r. N i. Pd. P t, Cu, Agtfc 

->^D7^'5rx;i/» 7'J-;w, 7JW*>. *^ 

#=JW. 75 F, -T5F. fcH?S?P. UMtft. xh 
D->;k ^HJ» (nitryl) , xHJJW (nitr 

iie) , Aay>fcft. 7S?F. 7»3*->, ->d* 
->u;i/Rt;jin^©Apy>{r:. x;nfc><t. £fc 

»D. A#*X7*>. ffi'J>gM£> 7'J-JV. 7 5 

>, 7^-». x^e>, x-^;u, xhu 

-fy-M)Jk 7JI/7->, 7Jl"*r>. tH5^X 
tf'J*>, Sali**Sll5Wr:#tt. 7c»^?> ->y7* 
->£D7;i'^>. 7^3-Jl/, *7.7^>lEfc«, 

y^0, R^z^0T*D, x + y=7C^MOgfilf1! 

0] M^L i. Na. K. Rb, C s, F 
r. Be, Mg, Sc, Y. La. Ce. Pr. Nd, 
Sm, Eu. Gd, Tb, Dy, Ho, Er. Tm. Y 
b, Lu, Th, Pa, U, Ti. Zr, Hf, V, N 
b. Ta, Cr, Mo, W, Mn, Re, Fe, Ru. 
i Os. Co, Rh, Ir, Ni, Pd, Pt, Cu, A 
g. Au. Zn, Cd, Hg, B, Al, Ga, In. 
Tl, Si. Ge. Sn, Pb, As, SbSfcttBi 

JK 7)V*r-)W $>9UT}Mr=W* 7'J-JK 7)V* 
>. ^;^x;k 75 H, ^5H, tFv>?H, >J >{t 
ft. nhn-»k ^ h U (nitryl) , 5gma. xhU 
)\ (nitrile) . ADy>ftft. 7vF. 7^3*5^, 

>{t. *fctt^<k«t»»T*D» Am7^>, 3£ 
U>««. 7'J-JK 75>, 7;k». X^t*>, X 

~^jk ikft«. xhu;k ^v-Mj;k 7j^>. 
7j^>. tr ; ^> j >. tru^>. sm«^§i^t-& 
tt. *iRtt^ ->v7«at. ->^d7;^>. 7;w3 

[ffiimi 1] M^L i, Na, K, Rb, C s, F 
r. Be, Mg, Sc. Y, La. Ce. Pr, Nd, 
Sm. Eu, Gd. Tb, Dy, Ho, Er, Tm, Y 
b. Lu, Th. Pa, U, Ti, Zr, Hf, V, N 
b, Ta. Cr. Mo. W. Mn. Re. Fe, Ru, 
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Os, Co, Rh, Ir.Nl. Pd. Pt. Cu, A 
g, Au. Zn, Cd, Hg. B. Al. Ga. In. 
T 1, Si, Ge. Sn, Pb. As. SbJfeHB i 

v) , R.'av\oy>fl:*T*D. r* 7 

;|/*;K 7*^=1*. ->^D7^-^ 7'J-Jk 7 
75H. -fSP. fcF?S>K. U 
>ffc*. — hP->;k — h 'J ;P (nitryl) , flIBttft. - 
hU;P (nitrile) , Aay>fc*. 73>F. 7JIO* 

>, XU>fttt. 7U-JK 75 >. 7J^», X^tf 

>. x-~r*. ttftft. xhjjk -fy-hUJk 7* 

T)V*>, kH7-7>. 
■ft^rft. *8H*7^ ffn7JHr>. 7 

M*flH'2] M*«Li. Na, K, Rb. Cs. F 
r. Be. Hg. Sc. Y. La. Ce. Pr, Nd. 
Sm, Eu, Gd, Tb. Dy. Ho. Er. Tm. Y 
b. Lu. Th. Pa. U, Ti. Zr. Hf. V. N 
b, Ta. Cr. Mo. W, Mn, Re. Fe, Ru, 
Os. Co. Rh. I r. N i. Pd. Pt, Cu. A 
g. Au. Zn. Cd, Hg, B. Al. Ga. In. 
T 1 , Si; Ge, Sn, Pb. As. Sb£fctiB i 

;K T^bjP, 5^P7*yx;k 7U-;K 7** 
>. #»#X>1>, 75 F. -T5F. kP^H, 'JXt 
4b, — hn->;i/, -h'JJl' (nitryl) , — HJ 

(nitrile) . ADy>ft*. 7vF. 7*3*5/. 

U>»«, 7'J-JK 75 >, 7)W-». X^t*>. X 

Bl{tt). -h'JJK -fVXMJJk 7)U^r>. 
7Jl/^>, fcF9S». tfU> ? >. 
ft. *St**H^ ->y7«as. ->fo7^>, T)in 
— ji/. ^x?^ >&{tft, 7;1'^>Jt ; >, ffi58M&sfc 

[ftai 3] M75^PtT?&0. itfrHt^-ft** 
^>*i?xx;w pt (7MJH .-eftv^v^SM* 

Oft, R'RtfR'tfjMMt*. 7**JK 7J1/^X 
;K ->^D7Jl'^XJK 7'J-Jk 7>Wf>.' 
;K 75 H. <5 h\ kH^-^H. 'J >{fcft> XhP-> 
;K XHJJP (nitryl) , xhUJV Cnitril 

e) , ADy>ftft. 73? F. 7*3*-X ->P*->. 

7U— ;K 75>. 7*3' >. X^t*>. X— x*. BS 
ft*, zHJJK -YVXh'JJk 7)Vir>, 7**>. 
tH7->*>, tf'J3?>, S*«*»5ttt:afc. 

^. ->7 7SS. ->^P7)^>. 7*3-*. 
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,f>&ftft. 7** , Jt j >. M«Wfc*fctt*"^**« 

fjtjfcJR 1 B«©mww«i**« 
\mim i 4 ] «WPFflHt«3W»B** < 1 1> l ooW 

[M15] «WE3FStttt*«C,.,,7;W*>T*S. 
2 B*©tftBJWHB'&ft. 

10 ft. 

3&lpottK7^ ^S^7^>, ffiU 

>ggi£. 7U-JK 75>, 7*-», X^tf>. X- 

isftft, xfu*. -yvxF'J*. 7*y>, tf 

>JS». «**5Ht£ft. rF7kHD77X 3?*^ 
;W^75H, *SM*#^ ->>y"7^S. ->*D7* 
>r>. 7*3-*. #X7>f >«Mt*K Rtf7**>* 

*jgi 6B*w>iwbk*hbg*» 

20 ltt**l 8] tm&mifi*9J-*'* 1.9 J 

>, i;Xf)H^75>, yxf;M^75>, h 
UIfJI/7S>. S?If*7 5>, tf 

Xh'J^WJiV75X 7>^X7. X^l^>-^7 
yDtfl^>3?7 5>, hU/^Jl/X^X^U> 
hU7x-WX7^. h'JXfMX7 
h'J/^*X"7^>. 7U)K ->^n^>i?3? 
X>. ^>-tf>. x^)l/^>-tf>. b^X>, ->i7D^\ 
*tj-i?x>, ->^a^^3?x>. ^n^hUi 
30 >. ->i/n^^fH5i>, ^->^l^>. fh5kH 
D 77>. y^fW^A75 h', *J*^)\,7*)V-fc*y 
K. x3MW\*1i->Bk ^^>. x 

tfU> J >Rt;PF s «r^ty^;i'-^e>^$^ 

>, ^. IT.fJl'. 75>. TJl^fr— h 

t-;K 7 5>, ->7>^, -fV->7>«». ^*->7 
40 ->'J3->i. XHP7JWI', 7IW*/WW* 

^. Rac^n&©fi'&ft^6aRsti*2t?a±©«ii« 

t . sgMT-ltrfrPFfSteifc© 3 0 %&TF<Dmm\ 
^, 7U-;K 75>. 7;i/'>>, X^tf>. X-t- 

tt{kft. xhU)P. -fyxbuji/, 7Ji"7->. 
**IRSfl:^«. fb7kFa75>, 3?^^ 

*»A75F, X-mVift^ ^f7lS. ->d7P7;i/y 

50 t»yjv~7^6Wian*teoi!ttfl:*«iT*«. *f# 
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5>^f*75>, i?XWS>. k* 
*HJ*^il^UJI<75>. 7>*X7, XfW>v7 

^U-5?X>, ^Dt?^^X>, ^DA^MJI 
>, ->i7P^-i7^^h7X>, *->?U>, rh7kH 

K, BWfc^^. ««* x^^\**>*. x 
W*fli2 , l i] «rB?pjgtH(w«c.-c,,T;i'*>*»6 

JK 75>! 7JU-». 7.^tf>, X-t^K Btffctt. 

-i«ijjK ^v-Mj;k 7Ji^>* tfu>?>, 
F, ^SHfcJH^ ->?7l«. ->*p7)Ht>. 7*p 

[Ms** 2 2] ffffS^p^/^v-Jk x*/-;u, 

>, J?^)HW5X j;xWW3>. h 30 
.jl^7SX y^WSX J>IWS>. t 
7 > hU^^-> 1 J;i/75>, 7^X7. X&-U>&7 
5>, yatfl^>v75>, H»J^^x^;Px^l^> 
j?75>, HJ^xXJl^X?^ >, hUXfWX7 
HJ*^**?^ 7'JJK 3^a*>*5> 

x>, ^>-tf>, x^;i^>-tf>* h;i/x>, ->i7P^ 

+U--^X>; ->^D^57^i>X>, ^DA^b'JX 
>, ^P*?*rrh7X>, rh7kb* 

MMSS 2 3 ] twM>fc'< 1 ^OlWWt^' ^ 

l.Ga, In, As*fcttSb*JWti;Me l Al 
H(NEtMc) ;^37'^7iV-»; (Me,N) 
AlH,; (EtMe.N) A1H, ; (Et.N)AlH 
, ; CpWH, ; Cp.MoH, ; HJ**^-. h'JX^ 
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fcttX^Jl/^^^lz-B. Al, Ga. In, A s £fc 
HSb;fh7^-. T-h^X^l/-, rf57x 
-fl,-. Sfcttfh7n7-^-Si, Ti. Zr. H 
f, Ge. SnSfcSPbl^fil'- S?X^JP-, 
£fcfctSM7?W-B> Al, Ga, In. Asifc 

ft. Cp, 75H, 3>*^75P*fctt7S>F: MJ 
x ^ ;u _, hij-rv^Jl/-, h'JnyatfJl/-, HJ 

»-B, Al, Ga, In, As*fcttSbh>J^ 

X ifctth>JXfJV75>; S?^^-*fc»^X^ 
jkZn. CdJfcttHg; (W^fJM.Cr; 
Et.Pb h*3>> ;Cp,Me,Zr; (M 

eNC),PtMe,;CpIr (C,H,) , ; t'XCp 
-Co, Mo, Fe, Mn, Ni, Ru. V, Os, M 
gfcfcttC r ; b*XX^;i/^>-if> ; H7.^>-t>-C 
o, MoSfcteCr ; hU7i-JHBi, SbSfcte 
As ; HJtfx;W#a>; h'JXCp-Sc. Y, L 
a, Ce, Pr, Nd, Sm, Eu, Gd, Tb, D 
y. Ho, E r. Tin, Yb£fc&Lu ;fh7Cp- 
Th, Pa, U. Np. Pu*fcttAmbUX7UM 
■Jv^A;CpCr (CO) , ; Cp, Z rMe, ; Cp 
CuPE t, ; CP I n ; Cp I r n#**3>X 
» ; CpPd (7U;W ; CpGaMe, ; CpG'a 
Et,; (->^p^'9-> j x» FeCO, ; (->^P* 
??xb7X» FeCO*;lf*7xa-k>;Cp 
Mn (CO) , ; (->i7P^N^h'JX» Mo (C 
O) i ; T 1 C p ; C Pi WH 2 ; W (C 

O) , ; CpRe (CO) , : CpRh (CO) , ; I r 

(7iuw » ; p t (7U;w , ; c P i r (->^p*^ 

; ti r (OMe) (>?D:*?**^:* 
» ] , ; Ru (^^D*jr^*3?*» (7UJW « t 
R u 3 COi i ; Fe (CO) s ; Co, (CO) , ; Ru 
(CO), (1. 3->'?n'v*U-5?x» ;Os,GO 

; C r (CO) . ; CpCo (CO) , ; Mn, (C 
O) ',. ; CpMn (CO) , ; (^PA^h'JX 
» Mo (CO) , ; Mo (CO) i ;Ni (CO) , : 
Re, (CO) ,o ; CpRe (CO) , ; CpRh (C 
O) , ; Ru, (CO) 1 1 ;W (CO) . ; CpV (C 
O) . ; CF.Co (CO) ,;Pt (CO) , (->^p^ 
i7 9*V*» ;lr (CO) , (->*n****5>*- 
» ; (CO) ,Fe [P (OCH,) ,] ; (CO) ,F 
e [N (CH,) ,] ; CoNO (CO) , : 7b*f* 
OCH (CF,) ,, OCMe, (CF,) , OCMe (C 
F.) OS i (CH,) OC (CH,) OC (S 
iMe.) SfcteOC (CF,) ,L i, Na, K, R 
b, Cs. Fr, Cu, Ag, Au. Hg^fcteTl ; 
T-h7^h=¥->. T-b^Xh^->, fh7-fV7"D^ 
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7h*->. rh70CH (CF,) fh^OCMe, 
(CF.) . rh70CMe (CF,) rb70C 
(CH.) ,. rh70C (S iMe,) ,. rh70C 
(CFO.Sfcttrb^OSi (CH,),S1. Ge. 

Sn, Pb;, Ti. Z r SfcteH f ;VO <-fy7n# 

Xh*v-. hUOCH (CF,) hUOCMe, (C 
F.) . h'JOCMe (CF,) HJOC (C 
H.) hUOC (S iMe,) ,. h'JOC (C 
F,) ,, £fcte:HJOS i (CH,) ,. B. A 1 . G 
a, in.iP, Ai*fcttSb;Et,Pb M'^n 
#*->K) ; (SfS3y>*-» CuPMe,;fh7* 
7. (i?^fJl/T5/) , fb7W »)»wsy) 
Tii zr : , Hf, Si. Ge. Sn£fcttPb ; 

f^75y^xfjP7J^> ; -yx3\^73/7;i/->> 

rMitm ; jtf 15?>1^7S / 7fti/>Wdto ; M e, 
Zn (h'J l lfJl/75» , i^I^TS/^/f* 
HJ* (y*^KT5/) H 

U7L (J?^^75/) 7>7^=X; HJX (S?*^ 

>; HUXtfT. (hiJ^^'J*) XJ1/WA75 
H ; tfT. (i?^75/) (hU^^X^X^U 
>j;75;) 7J^-fA; (CO),Fe [N (C 
H,) ,] ; L i. NaSfcBKN (S iMe,) ';"<'> 

* *j*^)vr 5 y * ; vx^jwt sy^f)^ 

^75/l(h , J/^;l'X5 1 U>^75y) 7^>;C 
pCu (PEt,) ;CpCu (h'J7i-MX7>f 
» ; (^3yh^-» CuPMe, ;Pt (P 
F,) , ; N i (PF,),;Cr (PF,) , ; (E t 
,P) ,Mo (CO) , ; I r (PF,),;T1 (NO,) 
,;Zr (NO,) i ;Hf (NO,) , ; S i (CH,) , 
(NO,) ; RuNO (NO,) , ; Oh. ; S n 

(NO,) , ; Co (NO,) , ; VO (NO,) , ; CrO 
, (NO,) i ; T i C 1 4 ; Z n C 1 , ;ZrCl, ; H f 
CI, ; A1C 1 , ; SiCl, ;GaCl, ; SnC 
1 4 ; CoC 1, ; ^xfJl/-, Sfctt-y-f 

i/^-Al. B. Ge. Si*fcttAsADy>|t 
«;N (Si Me,) ,L i. Na£fcttK; B (CH, 
S iMe,)!, ; { (Me,S i) ,N} ,-B. A 1. G 
atfcBIn; (Me.SiCH,) ,-Ti. ZrSfc 
ttHf : *1t\% { (Me,S i) ,N) ,-Zn. Cd* 
fc«HgT*feO, Cp*^ D^>*yxx;l/T&5. 
if #JH l EitottBKftfi^*. 

afl:anfc«f««K*. «i©*BRK3W©tt*©ia*nt 



«fc3nfcttEttB*«©j*£S£*^fctt* l ' T ' M 

[«*«2 5] grew******©****"***' M 

[f»#JB2 6] tKTE^HS*** 1 - »fl:*nfcWEWB 

[f^2 7] «lEttBH»fi^*rt©WKWK*K* 
10 UttSXr-^t. 

«fl:*nfc*iESMB*K. *BIEfc». 

-y • <f^©3tar«ji'X©jicw»xcJ:o» 

20 [«*S2 9] WEa53fl* , *». y*-5>;7*-# 
[»*«3 0] ttE»<bW*«*. *. iMMfc 

7-yflaK*. »3^W3>. -rv7nh:*75>, 

30 [»*a3 2] «wE^fl:a**->5>, ^>7>, 

Ktt©:**. 

l»#JS3 3] ttE3S«S3oBU©ftfcS:»*©&S 

*, MOST***-* MKgiJ©#X#S 

l«*«3 4] WEai«*3 0fiU:Ojl&**f^©SES 
40 /tJVX©3/-$r>;*fcl«r*^*7S**' ItrfStfX© 

<t^JTfeS, rt*iB2 4E®©*feo 

WE£«£4oeUi©&fc*#*©£5 

/^^©-y-^y^f-i®^"^^^^*^*' iftE^^.© 

l ta^WEttBKftiR^*©*^*^*" 18 * 51 *^ 
giJ©^7.*V1— y-^T&o, HIC»J©^*«» 

fld»-p*o. igtcgij©^^^ ««©»ft«nfcWB* 
St. «^iEm©ttrBis^Ji^©^^^^^ s 

50 ftRtft^ttyjW-y^Sa**^*' tt*3S2 4E« 



( 7 ) 



[M^3 6i ««Eassfc4oK±©*&*#*<*>*£ 

1 o^EWMRttfi^*®*^^ 1 *®* 11 ** 
©2j}£. 

i :3^i£ttBH**SGtt©*fl:3ttfcttBftK*a 
gijo^fxA^-i? • ^xTfeo. mkm©*^*** 

K t . tt$* l EtcltlKWIWIi ©«<t * nfc W» 

©2j8i. 

*, »J©#XdVl--5?-#XT*D, 3Et9J©*X*«a 

[tt*)S3 9] ttEMft 1 * * 

*±->Un>M, Gelfc SiGelS. GaAs 

W~ tf, E##Sifi, *fcttffiS»tt*iftT**. «*» 
2 5fB«t©*-&. 

[fM4il UigR«@l 
£, «©««*»«■£**<&, «i*fci^v>? 

fcgggSn5t>©K*5ViT, WE3 >x>1t«it© / >75: 40 
< fcfc 1 0©*&fi***. »^«2 4B«©*ftKJ:9 

H&#JI4 2] KrEffifi©K«a«f)i*«^ si a. s 

iO.N,, Si,N (> T i ON, A 1 N. SiN. Ti 
N, Ta,O t . TiO,, ZrO,, H f Oj, Al 

i0 „ La,o,> y, o,, im^©-^, ®-&^i^fc;i 
4 i E*©#fis. 50 
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[i*iB4 4l IMOTfWW 1 . #'Jv'J3>. w. 
Mo. Ti, Cr. Cu, Rtfun&OF-^Sfctt* 

£ns, «3R94 1IE«©*ft. 
[M««4S] HHK»n/V)7ffi. TaN, TaS i 
N. TiAlN. TiSiN. TaWN, TiWN, T 
aAlN.NbN. ZrN, TaTiN. I rO,. O 
s, OsO„ MoSi. TiSi, ReO„ Rtfiin 
6 © H-y h*-:/£&. fi^ttXtf **** 

t**a 4 e i taE&asmsa*. # «j -> u =j >. ni. 

Pd. Pt. Cu, Ag, Au. Ru, I r, Rh, I 
r O„ TaN. TaSiN, Ta. SrRuO,, La 
SrCoO,. Rtftn6©H-y*fctt#H-^ 

[»#*4 7] ttfiflttt^HA** SiO,, S i O 
,N,, Si,N ( . Ta.O,, TiO,. ZrO,. HfO 
Al.O,, La.O,, Y.O,, *£R*£JMMt 

«, <k*aABo,*«rr*^n^*-f ha»fc«* 

^O^^-^SS^Sn. £!ITB*«, Al. Ti. 
Z r, Hf, V. Nb, Ta, C r. Mo, W. CuS 

■sts'/ji-yfrzwJiznz&M&'eits. 1 

^0&tt&{t#re$>i3, A*«tt 1 7SffiW 3 OiE®WM 
^WT&^&^fc^©^*^* 5 ^^* 0 ' 14 
EBMfc**. h D y ^ A * A *' J ^ 

JV3=*A. #±*P-:7 Rtf:ine>©F 

-7*»&a«sn*. »^«4 i e«©**. 
[»«H4 8] urenffttc^. #ui"j3>. Ni, 

Pd. Pt. Cu. Ag. Au. Ru, I r, Rh, I 
r0l , TaN, TaSiN, Ta, SrRuO,, La 
SrCoO,, *tf!in&©K-7*fctt#H--:/* 

R at;H7t. g|«#:tBH^Wt©W©ft^ A * , J :r 
*oT. WEE»«ift© / >*<^*> 10 ®** fi *^ 

»*«2 4iat©*st:it)#»$n5m 

[«3l»S5 0] MEfllV^IIA 1 . SiO,, SiO 
,N,, SI.N,. ^KU>-^^X, A 
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9fS$c©##:. 

HMUS51] t»Ktt*0^'J7tt»^ WN. Ti 
N, T a N; SiO„ S iO.N,. S i , N, , *-f« 

[flt#Jg 5 2 ] wesm****. # v -> u n >. a i , 

W, Mo. Ti. Cr, Cu, RtfRtfJine© F-7 

a^aftsns, 49 is«<o^s. io 

[»#«5 3] V-X^FK>^t, WEV-X 

[«*«5 4] IMBy-hWtfc**. SiO,. SiO, 
N,. Si.N,, Ta,O s . TiO,. ZrO,. Hf 
O, . A1,0„ L a, O, ; Y 2 O. . 20 

^rtiiW-i/fr&aKsn. --t-b^, ai. Ti, 

Zr, Hf, V. Nb, Ta. Cr, Mo, W. Cu* 

^tsifjv-Tft^mn^n^m^ts. i 

T3©*ttBMfc*T* 0 , A#tt 1 75S#! 3 ©E©^5£« 
5 5 ] WEy- hflttfr** 2 ^H±Ol*5* 

issns. rt^«5 3ia«©^ft. 

1, Ag, Bi, Cd, Fe, Ga. Hf, In, M < 
n. Nb, Y, Zr, Ni, Pt, Be, Ir, Te, 
Re, Rh. W, Mo, Cr, Fe, Pd, Au. R 
h. Ti, Cr, Cu, R^-n^OH-^fctt#H 

[0 0 0 1] 

■ft^H* (CVD : chemical vapor deposition) 
RtfH^att* (ALD : atomic layer deposition) 
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WteSfc. *%^©ffrSM^Jg^^?'#*^* 1? > / >^ 

[0 0 0 2] 

(0. 2 5 Mm) fcfflffl-rsSfrSEflffcfc^TftR-C* 

s©t, *©*fl:*©»s©^-*fe»4. 

ff$©^-tt©5fe#l4^fc, X'y?>^©W{'. Bl©^ 

[0 0 0 3] ^^T^Udr— >3>t^T, CVD 
£ fc« A L D tC<fc 0 n5 S t ^ * * U 

7.#t.££© crJito-6»Ji©JBEv») tMK*a*a& 

TjeBaTf&SreSffi*©/*^ (bubbler) S3Rfe«V» 

TfiXfi^n. n©«€r. ^ftfl777^*It:a 

©T\ 7>©W*fc«7><t7> 

©wk* /t79a«fc«*sfcKt*#-r*££*«#3 . 
nstv^x^sw-r*. |fris:7 7-y*x©£«rt4, k 
j&fiiga?©^tt-^&#5;i£#&enTV>3o 

) 5ifcA«tt6nT*D. 7>t7>©W©H^S)iS© 
fla6»4tt«=WB«KK:toT»4H«T 

5rt-e©«fl:©m©WB*K«>W»» ifctffclW-f f ^ 
i4, ^tw©«ii^5, wmwwwftcwt 
s. «fr^SJ4Ba^SiH^J. 

m #7^. s^»n, sfcj4/^7fi±T»iRsns*R 

fcl4m^tSfSU#S. 
[0 0 0 4] fe*©;"«^9ftfSK*V»THttC«fflS 

7)!/^JK 7;i"^->»U. ->^P7Jpy-;i/, 7U-;k 

7;i/^>. ;k 75 F, _u>{t*. ^ 

*n^. 7;i/*Jl/75>-75>tt£©«M^*fJ£& 
7Kmft^)t4, CVDRtfALPKlfcoT»lc4fc*«T* 

50 s. ^-tf^e». *ns©?«s*tt»4a*. e^«as 




( 9 

15 

ttB*K©»»»»CiO«IR*na («*.«. Dario 1 
M. FrigoRtfterbrand J. M. van EijdentC«fc^"Chemis 
try of Materials", 1994, 6, 190-195, MtfKC. E. C 
hryssou&tfC. f. PittC<kS" Applied Physics A Mate 
rials Science and Processing", vol. 65. 1997, 469- 
475*<W») o 

[0005] mwz^-&fmmmis.m\(r>m\z\i. 

(->i?a^W->*xrjW Cu (PEt,) ^-©Cu 
(i) una 7 ox;@go{gw&&T', 

pe t»ftjNv>4H»T*!lfc*«JJ16^W*. ffe©W- 

t*C7MW^5. h U X^;i/-f >S?C/Att*#T* 

StringfellowtC«fc3"0rganometallic Vapor-Phase Epit 
axy : Theory and Practice", San Diego, CA : Academic 
Press, 1989£#!&) . 

[0 0 0 6] (fe©^Jl-«7Jl/=i^->F^#*n, 

M-LT^iR $ n§ 7lcS.O^^ £il A*^ =? 1*3 l-^ffl * 
09*«. r*5xW-' fVT'n 

^ffi«^^<^k"r-5fc». ;i©fr:£r4^e>j&ft2n-s> 

-?%Zt&mM\Z-?2> (R. G. Gordon, K. Kramer, X. 
LiulCkSMRS Symp Proc. Vol. 446, 1997, p. 383£# 

m . 

[0 0 0 7] m<DW\Zte, 7 )V 3 3r -> Hi: fUHStdiSS^ 
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ft, ^yrf^u-tr— >a>, &tfgt®j£©<«r6]a*& o . 
id»*T* o.aio o xwumx-ftM? % z.t.im*> 

*ITV>5. VO (NO,) .RtfCrO, (NO,) 

no*. 7tt®^'cfeOOTCT*f*#$ns'<#T?fes. £ 

niCOlsT«. 08 AWE. D. G. Colombo, D. C. Gilme 
r, V. G. Young, S. A. Campbel lRtfW. L. Gladfelter 
ti-5" Chemical Vapor Deposition", 1998, 4, No. 
6. 1998, P. 220T-BS*£ttT^-5. 
[0 0 0 8] 

[fSW)W*ftL.fc3 CVD|fcft©fc»lC* 

*«rtic*»snfcttK«K*«rtt e s>$r H*- h£f£ 

£5 2 0 4 3 1 4*1, P9S5 2 2 5 5 6 1*. ^5 2 
) 800 1 2f. ^1545 349 4^, R«591 
9 5 2 2^14, >}>13.< tfelMO^v^erh^-MEW 
b*- hiS*l^^tl5 C a. Sr£ 
fcttBa«#S*tr««feffl^"T:> Ca. SrSfcliB 

5 5 5 5 1 54fll rh7kHD77>l'3l:Pb. Z 
rRtfT i 3?K/tn^***-h**trtlF«*«B"*- 
Si^Cltflfl^SPb Z r T i 0,0&.mz-Z>\,* 
THSI/TW5. *H«fW»5 6 7 7 0 0 2#RtfRI» 
5 6 7 9 8 1 5#«, ^&<i"bl«0/3^erh*— h 
,0 Ett^Sfctt 0 J>*r h *- htiftC^^nS N b R 

^.m^^^z^xm^-r^o #in«tiFiS5 6 9 8 

0 2 2*114, 7>^-^i/'J 

7>^x^I3^^-H^'J >**Btt : P*« 
jSSWKft^***tt. #H&WiSI5 7 8 3 7 1 6^ 

er b*- bm&mz®&znz> p t *#**u«f«effl 

ViT, CVDfciD P t ftrtfiStft^K^ViTllw 
40 f^c *H#fF^5 8 2 0 6 6 4 #14, •ft^il#fcWffl 

<tfeH@O0^h^-hffiffi^*^4e^^rh^- 

tt. *H#W^5 9 0 0 2 7 9#tX, ^{$»E^© 1 

»«*HSr*. *H4*«F«5 9 1 6 3 5 9^14, 2 0 

*fctt#U75>03j«»»«rtfc»»Sn«, Sr, 
Bi, T aO<l yi- h*- httttKftK«4trt(lB« 
50 WUJSJB^T. CVDCiOSrBMa.O,** 
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s3-fr*#fc*H5*-rs. *s*w*b 9 s 0 9 s 3^ 

[0Q0 91 *H»WJB5 9 0 0 2 7 9*1, CVDK 
h >|*3-C**»f tog|«tt. BHUflE©fc«)©ttB* 

n-o»irtHi***«w*«*0' ««x©* 

#. t*IS4&ft©»fStt©(£T. fUtggRtfRJt^T© 



[0010] tt*©ft»7o-fe;*lcW-r«fcAMI*. 

[0 0 11] #5fiHHtt. cVDRtfALDT^U^r— > 
[0 0 12] 

Ll.Na. K, Rb.'Cs. Fr, Be. 
Mg.TiiZr. Hf. Sc, Y, La, V, Nb. 
Ta, Cr, Mo. W. Mn, Re. Fe, Ru, O 
s. Co, Rh. I r, N i. Pd. P t, Cu. A 
g, Au. Zn, Cd, Hg, B, Al. Ga. In, 
T 1, Si, Ge, Sn, Pb, As. P. SbRtfB 

t,ioojftI*Jim. itit*3Wl:*. 7JP*;k 

7Jl/drx;k 75 H, -fSP. kF?5> 

H, U>fc*. -hn->Jk xHJJl' (nitryl) . 5gm 
ft. xh'JJU (nitrile) , AP^>ft*. 7v>F. 7 
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BH&^S, KttttKfbK*- tfWWWfc**. 7*3- 
XXt^K 75X 7***-HJ*. Aay>fcjWt 

**. *"ffl:*fl:**» ^*x-y*. 7S>, ->7> 

ft*. -fV->7>«*. ^*->7>{g&. ->>J3-> 

its, -haT^K yjwrjwfflwit. Rt^ne.©® 

ft, ftftSfcttiSSSn*. tMBK»«a*tt**U x 
io -?*-> 3 > (¥L®S£> *fc«^x^>->3> (*»*> 

[0 0 1 3] *5ZW\*&tz. *»iiOl»WW«i* 
fflV>X. 3S«±lCj«*flEfta-a:*CVD*fcttALDft 

tprr*. mmn&mt* twjmaafcrt©**** 

«fl:*n&<x%>J;v». iJftSfi«"C«, *S«i$S##r& 
20 ttJtfc-ttfcSMtsn*. #%w©B'J©£»Jx«, * 

So 

[0 0 14] «6W©*Jo«W*, *&ttlcJ:0f*«a 
[0 0 15] jefc*3M3©JM©**tt- 

fefe^MM. (multicomponent film) ©J£j£fcW"3~£». 
[0 0 16] Kic**W©»J©M*fctt. 

S«lf»*h5>5?X^ (NFET) ROtpSM* 
(PFET) ©WW^t*. ffiMS^Mtt 

ftji^isfc (cmos) mnm&mmm^om^ 02 
©^. 

[0 0 17] 

40 iKwommoBfrn mm<o^\z. *»cvd* 

tt, i) *5fiW©^< tt>HH©t(fB«lKt. i i) 

[0 0 18] Li. Na, K, Rb, C 

s, Fr, Be, Mg, Ti, Zr. Hf, Sc, Y, 
La, V, Nb, Ta, Cr. Mo. W. Mn, Re, 
Fe, Ru, Os, Co, Rh, I r. Ni. Pd. P 
t, Cu. Ag. Au. Zn, Cd, Hg. B. Al. 
Ga. In, Tl. Si, Ge, Sn. Pb, As. 
P. SbRtfB i ft^triOl/— ^SiM*** 1 **** 
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(H) . -7)V*)\> (CR.) . 7)Mr-fr (CRC 
R.) . i/^DT/Hr^. 7U-/k 7JMr> (CC 
R) , (CO) . 7SH (NR.) . -T5H 

(NR) . tH7i^H (NRNRi) . U >ft* <P 

r.) , -hP->» (no) . -hu;w (no,) . $m 

m (NO,) •, -h'JJU (RCN) . -fy=HJ* (R 
NO . ADy>fcft (F» CI. BrSfcliD . 7 
5>K XN.) . 7JP3=lr-> (OR) , ->n*-> (OS i 
R,) . ->U» (SIR,) . itf£n6fl)ADy>ft. 

Sn?». fifiWDy>ft«S»tt. F, Cl. Br 
g§##:l4. Stl«fcSO«gia©«^tbT^$nS. 

[ooi9] ^RBaoWBflhfKoHRflsfl:*^ *® 

Hta*3] MR'.R'jA, 

[0 0 2 0] uitMli Li. Na. K, Rb, C 
s, Fr, Be. Mg> Ti, Zr, Hf. Sc. Y, 
La, V, Nb. Ta. Cr, Mo, W, Mn, Re, 
Fe, Rui Os, Co, Rh, Ir, Ni, Pd, P 
t, Cu, Ag. Au, Zn, Cd, Hg, B, Al, 
Ga, In,| Tl, Si, Ge, Sn, Pb, As, 
P, SbR&B i £tstHf)V—7fr?>MBlZft*iz*~ r: 
fcO* R'R^R'tt. 7^*JK 7)\,f- 

)Vs ~/9u1r)V / r-)V, 7'J-Jk t;u+>. 

JK 75H, -f 5 H . tHv^H, U>tt. xha-> 
;K xHJ» (nitryl) . tiRft&. xhU* (nitril 
e) , -fy-HJJK Any>ft». 75>F, 7^3* 

(R,P) , i&u>BMfc ( (ro) ,p) . 7S> 

(R, N) , : 7JU-» (R,As) , 7&\L> (R» S 
b) , X-^JU (R.O) , BMt* (R*s) , = WJ* 
(RCN) v -fynhUJP (RNC) , 7JV^r>» t H 

eus». SE***st5*<t£*. *smk#^ 

- >7 7tl, ->i7D7;i/y>, 7)V3-)V (ROH) , 
*X7*>BMfc« (R.PO) , 7;^'Jf>, 

0, RO^z ^0T?$>-5. 

[0 0 2 1] jJcfSWOjfjS^ttK^K^' *ftfc*Mt£ 



-W-, fcfcttSMV^JI'-B, Al. G 
a. In. As*fc»4Sb**{t*:Me,AlH (N 
EtMe.) ;^3^;i/7;V-» ; (Me.N)AlH 
(E tMe.N) A 1 H, ; (Et.N)AlH, :C 
pWH, ; Cp.MoH, ; h'J^^U-. h'JX^ 

ttX^Jpy^^-B. Al, Ga, In. AsSfdi 
Sb;fb5^-. -rh^X^-. rh77i- 
10 Sfcttfb5nW-S i , Ge, SnSfcti 

B, Al, Ga, In. AstfcttSb**ftft. *tt 
«. 7*<t*. Aft*, atfftfc' CP- 75 14 " 
f^smc^H; h'Jxf*-. hu-ryy^ 

HJn^oO,-, h'J-fyyatf^-. MJn 
y^l,-, Sfcttx^^^^-B, Al. Ga, I 
n. As*fcttSbh'J^75>. ?X.7n,*** 
T5>, ^f*lW5>, *fc*4HJX^*75 
> ; 5?>i^-*fcltS?X^--Z n, C d£fc«H 
20 g; (W^AJ.CriEt.Pb 

-» iCp.Me.Zr; (M e N C) , P tM e, ; C p . ... 
I r (C,H,) , ; bf^Cp-Co, Mo, Fe. M 
n» N i, Ru, V, Os, Mg£fc*4C r ; k^Xf 
k*7.^>if>-Co. MosfcfcteCr ; h 
•J7xXJl/-Bi, Sb*fcl4As ; h'Jtfx^D 
>; hUXCp-Sc, Y, La, Ce, Pr, Nd, 
Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm. Y 
b £fc*4L u ; h »J X7 U ;H" U -^^^ ; C p C r (C 
O) , ; Cp.ZrMe, ;CpCuPEt, ;EtCpC 
30 uPE t, ; CP I n ; C p I r (3/^D*ir^S?X 
» ;CpPd(7U;U) ; CpGaMe, ; CpGa 
Et,; (^^D^-y-^X» FeCO,; (->^p^ 
^^rh7i» FeCO,;xf;i/7int>;Cp 
Mn (CO) » ; (->*D'V/*HJX» Mo (C 
O) , ; NdC p» : SmC p, ; S c C pi ; TbC t 
p, ; T 1 Cp ; TmCp, ; Cp.WH, ; (^->?U 
» W (CO) , ; CpRe (CO) , ; CpRh (C 
O) , ; I r (7U;0 »;Pt (7'JJV) . ; C p I r 
(->^D^^*-y*» : Clr (OMe) (^n 
40 *^^^^» l>;Ru <3/am****3>*» 
(7UJW i ! Ru.CO,, ; Fe (CO) s ; C o, (C 
O) , ; Ru (CO) , (1, 3-->^d^*-U-^x 
» ; Os.CO,, ; Cr (CO) , ; CpCo (CO) 
, ; Mn, (CO) ; CpMn (CO) 3 ; Mo (C 
O) , ; N i (CO) 4 ; Re, (CO) ; CpRe 
(CO) i ; CpRh (CO) ,;Ru, (CO) ., ; W 
(CO) , : CpV (CO) , ; CF.Co (CO) 4 ; P 
t (CO) , (->^D^^^^> ? ^» : I r (CO) , 
(->^D^^^^^*» : (CO).Fe [P (OC 
50 H.) ,] ; (CO) (Fe [N (CH») »] ;CoNO 
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(CO) , i^h^r->, OCH (CF,) OCMe 
, (CF,) , OCMe (CF,) OS i (CH,)^,, 
OC (CH.) OC (S iMe,) *&»40C (C 
F.) ,L i , Na, K. Rb. Cs. Fr. Cu. A 
g. Aik Hg*fc«Tl ;fh7^h*-X ^h^x 

r>7:OCH (CF,) ,. fh^OCMe, (C 
F.) rh70CMe (CF,) fh70C (C 
H,) fh70C (S iMe,) ,» fb^OC (CF 
,) .SifcttT- h70S i (CH,) ,S i > Ge. Sn. 
PtK Ti, ZrifcttHf ;VO WV^D^-» 

hU-fy^D#+->, HJfg2:/h*->, h'Jn-7* 
b*->. HJ<V^h*->. HJ*h*->> b'JXh* 

(OCH (CF,) ,) ,, (OCMe, (C 
F,) ) ,. (OCMe (CF,) ,) (OC (CH,) 
,) (OC <S iMe,) ,) (OC (C 
F,) ,) .Jtifcte (OS i (CH,) >).. B.A1. 
Ga, In. P. AsSfcHSb;Et,Pb 
D#*->F) ; «37"h*-» CuPMe,;fh7 

/) T i . Zr, Hf, Si, Ge. SnSfcBPb ; 

zs>=M<t%) ; tx^^f^75/7^»fifc% ; M 
e.Zn (h'JxW5» , 

h'JT. (-7^f^75/) 7>7^&X; HJ7. (v**^ 
)17*S) T)lf>\ HJX (i^^TS/) X^k* 
>; h'JXtfX (h'J*7Ml/->'J)l') x;Vk*>7A75 

(S^^TS/) (HJ^^X^X^ 
>>>75/) T;P5X«7A; (CO),Fe [N (C 
H,) ,] ; L i , NaSfctiKN (S iMe,) ; ^> 
?i?*?')1/7 5./?>?)l' : v'X^Jl'TS/^^^l'X 

pCu (h'J7iXJ^X7^» : (S?§3:7>*-» 
CuPMe,;Pt (PF,),;Ni (PF,),;Cr 
(PF,) , : ; (E t,P) ,Mo (CO) , ; I r (P 
F,) « ; T i (NO,) ,;Zr (NO,) ,;Hf (NO 
,) , ; S i (CH,) , (NO,) ; RuNO (N 
O,) , iSBK^'J^A ; Sn (NO,) ,;Co (N 

0, ) , ; VO (NO,) , ; C rO, (NO,) ,;TiC 

1 , ; H f C 1 , ; Z r C 1 , ; I n C 1 , ; Z n C i , ; 
A 1 C 1, ; is i C 1, ;GaCl,;SnCl, ; C o C 

Al, B. Ge. S i *fc«As/\ny>{b^ ; N (S 
iMe,) ,L i. NaSfcttK; B (CH, S iMe,) 
, ; { (Me,S i) ,N| ,-B. Al, GaSfclil 
n; (Me.-S i CH,) ,-T i, Z rSfettHf ; 
{ (Me, S i) ,N) ,-Zn, CdSfcttHgT'fc 
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££TCp^>?0^>*5>XX**fctttt#->* 
D'O^vXXJUT&O. X^Jk -fV7"Dtf 

n^. ^2^;l/, f&3:7*3Mk hj*^;u-> 

[0 0 2 2] *f§&i£t±, #§gw©iif[iK$)Jt©&#Rtf 

10 7)Pn-^, x-7^1/. TJWxkH, frh 

>. B£, 7 x IXfJK 75X TJl'^UXh 

75>. i^7>mm. <y->r>m^ ^*->7 

>g£i£. yU3->», XFD7MJK 7;U*JUiSB£ 

5. ffjttcte:, C 5 -C,,7Jl/# 

*%iTtt. ^*t?7 0%7SSl 0 0%£LT5£8Sn 

20 i£&&©3 OXSJtSdSfcSfcatfkt'*. 

[0 0 2 3] ^ffitt©I^H Jfc©»fc*>fctJ<. 

[0 0 2 4] *5ftWO«IKJR»jS^*tt. »*» 
->a> (?LiS8i) *fc«^^>->3> (AMMO T* 

so ^s^^^t'ffi o ns = 

[0 0 2 5] *BW©MKI5(»fi£*tt* ftlc©CVD 
Sfc«ALD^P-k7.trti^T, gi£&ffl£ttTI/>S# 
*©E»»fc*K«H*n#*. «7T, #fSW«# 
^<DCVDSfe«ALDg«IC, *fc«e^OBH)H->X 

^iclfijesn* , b©-ettftvi. fl:*** (cvd) • 

5. (ALD) «, K(S^^©**k© 

KH5©«*i»AtbT«an, umixtr* 

40 <Bt©73i£^**i£. 

[0 0 2 6] *%KtC«kn«. ttf©CVDSfcttAL 
Dya-fcXlCfc^T. *»M©WW8»ii^**«^ 

©WK*K*»fl:^. ^-©^^ ^{tbfc^lE^K©^^ 

b, 3pjgtt*M»B«Kfc-tSfc5MI:*tiT'b. aits 
nft<Tt>*v». #fgW©i§S&£#ra*. 'RfittiWW 

50 [0 0 2 7] lg©^(C*aA. WBIH»fi'&*tt. 
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JBfflI£*frS»W3n*. (multicompone 
nt film) CMEWEfc*V»Tttffi3*l*. 

[0028] sfc, #B9i©M»K**fi-&wi. *?>m 
\z£K) tfmzntzmzmfr&tsmm* -rut)-**?** 

tt, *»WTIt h7>^> 3>x>1i\ ^-f*- 

h, feats- a->jx*. x-r*^. wt^-fa—i*. ^ 
-if. caps. Rtras»tt^stf*"r*fc*fc* 

[0 0 2 91 Etc, gfflBK&S&tttt* «Ha*WMl: 
8g¥## (CMOS) nawaiMWun^offttfc*^ 

«an*nffl«if»*h9>^^ (nfet) s^p 
Mmzm&f7>*** (pfet) c 
mo s**'iatt©»i*»-Wi^"*« 0 1 Kiwsna *s 
tc, NFEtifi iumvLi o©pS»«m«i 3 

ttff 1 4 fc. ^- 1 4 ©^^©WW-ft^S*' 1 
PF ETif 1 7 1 0 © nM#mB=fS# 1 8 

M l 9 tl 1 9 ©M$J©#JMK:te:3TBJ& 

sns i jt:opiv-x/ h w 2 0 t&^to. 

NFETRI/PFETtm « 2 1 Rtf 



u -y-K*«i4, y-hiii9. y-H««#i 

5 , RCKT.^— If 2 2 £^tl h 7 >5?X***R*0* 

[0 0 3 01 #f£B8©tt»«»S£*tt*fc- 

Kl, AIW&3>f>flt ««3 0±t-. AU73 2 

^$ns. a>x>tm. J£8P«S3 3. (S§l8«tt£ 
fett*9SSI«tt©) if*3 4, RtflSg&«g3 5£^r 
to. **H©il©J<!tfcHU ^3 1,;VJ73 2. 
j£g|S«@3 3, S§«&3 4, RyTMSI5«@3 5 5^to3 
•>r >1*-*filSaR©^fc< tfe 1 ^ffilCiOtt 

[0 0 3 1] ttBK»sa*tt*fc' mwa»i»«a 

hWs^Al T 4 2 SSI It 

tfrI4 3«TOl R»i©£M*KIBlM4Rlfflf 

*%^©^©^BIb. SfttttJf 4 3Rtf4 5. 
&M^MBHi^ 4 4, Rtf 4 7 
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S£toBEl8#£ttitf f^©'>fr < t *> 1 
[0 0 3 2] 2fiyv->->^ji©X-y^>^- 7^f- 

[0 0 3 3] «IE©ttM«**M©«HeW«:BlMT* 
0. WTT«*%K©^5t©#«ffl«-^ , ' iT ^* :i,k,:1 

[0 0 3 4] jMSftttatffc^afc*®*^***^ 
i) MR'.R'.A, 

i^MttLl, Na. K. Rb. Cs. Fr. Be. 
Mg. TK Zr, Hf, V. Nb, Ta, Cr, M 
o, W, Mn, Re, Fe. Ru, Os, Co, Rh, 
I r, Ni, Pd, Cu. Ag, Au, Zn, Cd. H 
g, B. Al. Ga, In, T 1 . Si, Ge. Sn, 
Pbl As. SbRtfB i*ffto^-7*5*R**l 
S5c^T*0, »*KttB. A 1, G a. In. As. 
20 Sb. Si. Ge, Sn. Pb, Zn. CdRtfHgT 

jl/*JU 7;i/y-M ->?D7Jl^x;i<, 7U-JK 7 
75 K. -f5P. fcF?5?F. U 
Xttfc. -hn-/JK xhUJl/ (nitryl) , HUM. - 
HJ* (nitrile) , AP^Xt^). 75? H. 7»P* 

0 , R' RtfR 1 ttH-roBHSfFefctjT 
fe. ^-p-C^<Tfc<i:Vi. At4ffiS©ia{4^-a^*T-^>@H 
50 fi?T'fe0. *X7W>. ffi>J>&&> 7U-JK 7 5 
>. 7;V-». X^tf>, X~rJK = HJ 

;K -fV-hUJk 7;l^>. 7Jl/*>. kH7^X 

RSn*. x^l. y^0. R^z^OTfeO, 

x + y =7C5^M©JI : ? : -fi5"T?* ; &. 

[0 0 3 5] i i) ^fe&M 

XX^JK 75>. 7MJ^h'J;k ADy>-ft^ft 
Tjcm. WftSWI. ?^X-^Jl/, 75 >. ->7> 

Mft. -fy->7>BWa. ^->7>^«. f'J3-> 
jis. -ha7)WK rjwwfflw* s.^cne»©ii 

[0 0 3 6] i i i) tt*»tP»I 

so tc iiin©*7K^{fc^Bae^s^^iiJnsnTfeJ: 
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GioEiMt^tt c jMn s nx J; < , *n 5> \z 

tt**7-f>. JE«J>**. 7 U —)V, 75>. 7Jk> 

>. 7.^tf>. x-tJI'. *{k*. xHj;k -rvxh 

7&», 5'pD7JHr>. T1\S3-)W **7 4>BMfc 

«. Rtf7JMr>fcE******. *Toffi»©tRWM 

[0 0 3 7] <J>&< fct> 1 t>0**fctt**fl:<rtM»& 

-^X^jP-. Sfett-^VW-B, Al, G 
a, I n. As*fcttSb**{t*:»3y^7JW-> 

> : cpwH,*fcttcp,MoH,mn. unsw: 
£#e<)fc, c,-c,,7JV#>«*&tf*«#rtfc* 

«, />& < 1 1> i ^©aswfc***^*** & j*o • - 

nttMe.AIH (NEtMe.) : (Me.N) Al 
H, ; (EtjMe.N) AlH^fett (Et.N) A1H 

,fc£**«L nnsa«&Wfc75>ft36Jn3nfc 
c 5 - c, , tijp* >«*6rt*«WtfLfl:*fctt#a 
[0 0 3 8] 7^lr^*fl:^«iofc»©WB*WB* 



i) MR'.R'.A, 

JL JITMliL i , Na. K. Rb. Cs, Fr, Be, 
Ti, Z ri Hf , V, Nb, Ta. Cr, Mo, W, 
Mn, Re,' Fe, Ru, Os, Co, Rh, I r, N 
i, Pd, Cu, Ag. Au, Zn. Cd, Hg, B, 
Al, Ga,; In, Tl, Si. Ge, Sn, Pb. A 

s, sb&tfB i &&tj>r)v-7fre>mfttsnzrf%*? 

&D, 0jit'l4B. Al. Ga, In, As, Sb, S 
i, Ge, Sn, Pb, Zn, CdR^HgT^. * 
fc, R'ttd, -C,7)V^)V. SfcttC4-C,, */i7UT 

JK 5^D7JI/yx;k 7U-Jk 7JV<*>. 
JK 75 FJ <5H. tF7-/H, U >fl:tt. xhn-> 
JK - FUJI- (nitryl) . 5gmS. -hUJl' (nitrjl 
e) , AD^ftft, 75? H. 7;V3*->. ~>D*->, 

->u;k RtfemswApyxt. x;^>ft, 

Tt>«tl». Ali^7^>, KU>Wfc. 7'J-;K 7 

5>, 7;i/-», *^e>. x-xJk atftfc. xh>j 

-fy-HUJK 7JHr>. 7JW & >; fcF?i». 



xfel. y^0. Rtfz^OT&O. x + y =tc^Mcd 
[0 0 3 9] i i) ^ffitttt 

Jk X-xJk 7;PxtF. 7x/-Jk 
XXfJW 75 >. 7JI/^Xh'j;k ADy>W 
10 **, fr-fftlWfc**. ^^X-^JU, 75 >, >7> 
ft& >TV->7>BHft, *-*->7>lHtt. f'J3-> 

xha7^*JK 7)v*)immm.* atfcns©! 

C s -C 1I 7;i':*i># k S<tJ&2 : tt- ; 5" 
[0 04 0] i i i ) ttS*m*fl 

id, aap©7^*iMEtt : Mi | «**fciiiB*nT , b* 
tti©Effifl:^** , »^*fcJaft>*^"C"*>* < ' -5-ne.ic 

tt*7.7^>, KU>«*. 7 U —)V, 75>, 7^-> 
>. *^fcf>, x-trJk ttfctt. xhj;k -rvxh 
U;K 7->l"5r>, bfU^>, «*«SCft:^*. r^t 

^mS, ->^P7Jl/^r>. 7)VZJ-)V. *X7>t>&<t 

'tt. s.^7;^>fet**^*n*. ±t©^©sjd^j 
30 [0041] '>a<t ! bi ooTA^^rtrfl:****^ 

^Dtf;i/-, h'J-T V^DtfJP-, h'Jn7f;l'- h 
U^^>^-, SfcttX^^^^JP-B. Al. 
Ga. In. AsSfcttSb;fh7^Kfh'7 
-^p-, SfcSfh7n7fJl'- 
S i. Ge. SnSfcfciPb ; V*3-)V-. ^X^JP 
-, *fctt3?-fy^n'-B, Al, Ga, In, As 
SfcttSb*«fcft, ««fc«. 7?fc*. IMt*. 3^ 
40 ftM. Cp, 75 H. 5>*^7 5K£fctt7S?F ; h 

iJ<V7aWl'-. h'Jn7f;H, *fctiX^S?^ 
^;i/-B. Al, Ga, In, AsSfcliSbh'J^f 
;i/75>, yxf;^f^75>. 5^/f*lW5 

Zn, CdtfeHHg; (**^>^W . C r ; E t , 
Pb (W<>h*-» ;Cp,Me,Zr: (MeN 
C),PtMe,;tfclJCpIr (CH ( ) ,mn 

50 D>O^-7-m*0, C 5 -C,,7JU*>SSrtf-^ 
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*. ¥L<t, *fctt#*ati*^^ x^*. -f v^p 

K*. nTW. *2W, *3^JK HJ*? 1 * 
->'J*. *fctt«©«MHO«iftast**. H«&S©« 

-c*s&?£© 3 o %WT) . **Mfcc. - c, , r** 
>«*6rtiB*#rtc*Lfl:*fctt#**n* h u *^* 

Sfcii h U x^*&£«frtr. 
[0 0 4 2] 7J^^tftMKOfc*©l«R^S II 

i) MRlxR2,A, 

^TfMttLi. Na. K, Rb. Cs, Fr, Be. 
Mg. Ti; Zr, Hf. Sc, Y, La. V. Nb. 
Ta, Cri Mo, W. Mn, Re. Fe. Ru, O 
s, Co, Rh. I r, N i, Pd, Pt, Cu. A 
g. Au, Zn, Cd. Hg. B, Al, Ga, In. 
Tl, Sii Ge. Sn, Pb. As, P. SbRtfB 

Bi, Asi Cr. Zr, Cu. Co. In. Ir. F 
e. La, Mg, Mn, Mo. Ni. Os. Ru. Tl 

*fc«wr-fe^>. R'ttc-c.7**--*. c, 

- C, , b T;Wy-^> £fctiC s — C 1 1 7 'J -*T 
*D, R'HaKSMfc*. 7*** 7**-X*. ->^P 
7;i/^-JW 7>J— *, 7*=¥>. fj)l^=.)V. 7 5 
H. -f5H; kH5S?F. »J >fc#K xbP->*. xh 
ijJU (nitryl) , SgBfcffi. XHJ* (nitrile) , AD 

yxtft. 7-^H, 7*p*->, ->p*->. ->u*. R 
rjcc:ti60Any>ik, x**xt. *fctt$-ffcii* 
ftzfsts>f)y--7fr e>sftsn*B2{£^T-& o , r 1 & 

V>. Att**7-T>. ffi'J>mm. 7U-JW 7 5>, 

7;u->>, x^t*>, x— r*, Stffctt. xhu*. -f 
y-HJ*, T)V*r>. 7**>. kH7-^x trus* 

i7D7;P^r>, 7*P-*> *X7^>t«. 7** 

ufx Rtf*e£trf*-:7*&»Ran 

1, y^O; Rttz^OXifcO. x + y=7cmM©m^ 
[0 0 4 3] i i) ^RSftiS 

3Fffitt«tt»«rtSKfl:**. fcSKKfl:**. 7*3- 
;k x~r*. 7^fkH. ^rh>. 7x/-*. 

**, T^\mxam^ ^*x~r-*. 75 >, ->7> 

MIL. -fy->7>«*. ^*->7>mm. fU3-V 
A. -FD7MJK 7***««*. R^^nSWS 
&tt**tf^*-:/*\&a*Utt*- 
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[0 0 4 4] i i i) ffif»#J 

*ic M»no7*^x*K&^#il£^KMJra$nTfc 
7*-», *ept*>. x~x-*, mm. xhuju, -r 

y-HJ*, 7*!r>. f Uv?>. **SlSMt£tt. 
h7th'D77>. v*^***A75 F, XMftft 
^p, •/■y7ll. ->^P7*^r>. 7*3-*. tf*? 

CD^Jn^Jli. «T^ISttttO3 0XgjEti!i64Cl 

[0 0 4 5] £*> l ■3©T**=JHMrflA**' 

6*j*sn*. ^cp 

-Co. Mo, Fe, Mn, Ni. Ru, V. Os. M 
gSfcBCr ; hTXXf 1 *^ 

Co, MoJfcSCr ; FU7xX*-Bi, SbSft 
UAs ; HJfc*X*#P>; HJXCp-Sc, Y. L 
a, Ce, Pr. Nd. Sm. Eu, Gd. Tb, D 
y. Ho, Er, Tm, YbSfcliLu ; rb^CpT 
h. Pa, V. Np. Pu£fcteAm; HJX7UJW 
U-79A;CpCr (CO) , ; Cp, Z rMe, ; Cp 
CuPE t, ; CP I n ; Cp I r (->?D*Wyl 
» ; C p P d (7 'J *) ; C p G aM e, ; C p G a 
Et,; (->^0^*it^X» FeCO,; (->^D^- 
0 i?^fh5I» FeCO,;lWiDt>;Cp 
Mn (CO) , ; (^n^h'Jl» Mo (C 
o) , ; NdC p 3 ; SmC p 5 ; ScCp, ; TbC 
p, ;TlCp ; C p, WHi ; (^->^k» W (C 
O) , : CpRe (CO) , ; CpRh (CO),; I r 
(7'J*) >;Pt (7U*) , ; Cp I r (->^D^ 
?*V0r» ; [Ir (OMe) (•>^oti'^*^ 
» ] , ;ROTu (->^P*^^^5?*» (7'J 

;w .^tf^-^sSDisn, ^^tc p «->^ 

40 0. C,-C,,7**>*rtK#i»' *fctt»5lt 

$ns^^*, x3\>k -rv^pt:*, n7fiK ^2 

y^*, «3^*. h'J^^Jb^'J*. 

[0 0 4 6] *^#=;i^tfc^*ofc»o«Ba»s 

i) MR',R',A, 

^L^TM«Li. Na, K, Rb, Cs, Fr, Be, 
Mg. Ti, Zr. Hf. Sc. Y. La. V. Nb. 
50 Ta. Cr, Mo. W, Mn, Re, Fe, Ru. O 
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s. Co, Rh, Ir.NI. Pd. Pt, Cu. A 
g, Au. Zn, Cd, Hg. B, Al. Ga, In, 
T 1, Si. Ge. Sn, Pb, As, P. Sb&tfB 

P. u F r Co n s . C r M a M-Q N i ■ R - 
e. Rh, W, Ptifclil rT-feS. R' 

)V, zsi/U7Jl>*-)V. 7'J-iK T^*>, 
jU, 7SH, -f5K, kt*^F. 'J>«- xhO-> 
;k xHJJV (nitryl) . SUtift. XHJ» (nitril 
e) ,7Noy» T5?H, 7JlO*->. ->P*->, 

5>. t;u->>, x^k>. x— t-jw. ant*. — hj 

JU, ^yxbUJk T;U^>, 7JM i >. kH95». 
[0 0 4 711 i i ) 

JX ^K 75>. 7»*»XHJ;k /\Dy>ft*ft 
**. *"ffl:«fl:**. 5P*X-ifJl/, 7S>, ->7> 
gig. -fV->7 ft->7>KS. ->U3-> 

-hnr;WK 7;p*jn«BWit» RtK^ne>oii 

[ 0 0 4 8 ] i i i ) tt*JSftl»J 
fcctv^. *;p^x;^W{t^^^W^7^i7h©« 
n5Ktt^7>fX M'J>mm, 7U-JW 75 >, 

7;i/-», *?k>. x-x;p, BMfcfcK xku;k <i 

^. ->.y7tl, ->^D7^y>. 7^3-^. 
[0 0 4 9] 4>ft< fct>l'30*Jl'#=^*fl:^*** 



CO,, ; Fe (CO) s ; Co, (CO) , : Ru (C 
O) , (1, 3->^n^tyI» ;Os,co„ 
C r (CO) , ; CpCo (CO) , ; Mn, (C 
0),.;C P Mn (CO),; (->i?a^h'Jx 
:-) Mn ICQ) i - : (r r >> ' 



Re, (CO) ,. : CpRe (CO) , : CpRh (C 
O) , ; Ru, (CO) .. ;W (CO) , ; CpV (C 
O) , ; CF.Co (CO) ,;Pt (CO) , (->*n* 
>;**V*» : I r (CO) , (s^d****^* 
10 » ; (CO) ,Fe[P (OCH.) ,1 : (CO) <F 
e [N (CH,) ,] R^CoNO (CO) 

□ ^>*$?XX;i/T*0. C.-C,,7JWl>*rtfc* 

«?, jut. *fctt#*sn*^^JK x^;w, ^v7d 

tfJU, n^Jk »2Wk »3^M h'J*** 

[0050] 7;m*s^Mlrfl:*«i«)fc*®iWB«*** 
20 a, ^.tscuftssn*. 

i) MR 1 .R'i A, 

Z.Z.-C. MtiLi. Na, K, Rb, Cs, Fr, B 
e, Mg, Ti, Zr, Hf, Sc. Y. La. V, N 
b, Ta, Cr, Mo, W, Mn, Re, Fe. Ru, 
Os, Co, Rh, I r, N i, Pd, P t, Cu, A 
g, Au, Zn, Cd. Hg, B, Al. Ga. In, 
Tl, Si. Ge, Sn, Pb, As, P. SbRtfB 

B, Al. Ga. I n. As, Sb, Si, Ge, T 
$0 i , Z r £fc«H f Sfc, R* «7JP3*->* 

yx;K ^^□7;i'^rXJI/. 7U-JK 7;^>. 

75 H, -f 5 H, kK7^F. U>tt> xh 
. d->;K Xh'J)V (nitryl) , 5Sm*. XhU;i/ (nitr 
ile) . Any>fl*. 7-^h*. 7»3*->. ->n* ' 

feO, R , R^R , ttN-©Efit?T»oT'b, 

40 7 5>. 7;i/->>, x^t*>, x-t-ju. xh 

UJl/, -fVXhUJP, 7;vy>, 7^+>, 

->i7a7JW^>, 7)V3-)V. *X7^>Sft 

fc, x^l, y^0, S.^z^0TfeD, x + y =tc^ 
MO^iffi-CfeS. 
[0 0 5 1] i i) ^FSttS 

50 ;k X-^;K 7^xkH, ^h>. 7x/-*. 
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x7 .7-;k 75>. t;i^-hjjk /\oy>fl*fc 

ft -bD7m, 7»*M»*«. Rtf£n&©S 

*li«*Wfc. c.-C,i7Jl'*>*6*l*** l *« 
[0 0 5 2] i i i) 

Ett Wfifc* tciijta $ nx t> <fc v». 7 * 3 * ->^r Wft 

>ft&. 7'J-JK 7S>- 7 X- 

W ;^75^ fcSMK^H 6 . ->-^«S, 5>*n7* 
7»3-Jl/, *X7-f>BMfc*. Rl*7JMr>fc 

[0 0 5 31! '>&< tfel^oTJl'a*^^* 

OCH kcF,) OCMe, (CF,) . OCMe 
(CF,) ,»|OS i (CH,) ,. OC (CH,) ., OC 
(S iMe,) 3, SfcttOC (CF,) >Li. Na. 
K Rb. Cs, Fr. Cu, Ag. Au. HgSfcte 
Ti :7h$*h* s s* fh7Xh+-X rh^yy 
□ ±h 9*3 7 Mr*. fhMV^K->- 

^h^b**. fh70CH (CF,) rh50C 
Me, (CF,) , fh70CMe (CF,) irb^O 
C (CH,) ,, fh70C (S iMe,) ,, rb^OC 
(CFO.ifcaf^OSi (CH,),Si,Ge, 
Sn, PbJi Ti, Z rScfcttHf ; VO (-fV^D* 

XM*, HJOCH (CF,) HJOCMe, (C 
F.) , h'JOCMe (CF,) HJOC (C 
H,) ,. HJOC (S iMe,) ,> HJOC (C 
F,) ,, tfcttb'JOS i (CH,) B, Al.G 
a. In, P. AsSfcteSb ; Et.Pb 
#*->F) (ffS3 7*h*-» CuPMe,m 

n, ^ns**c,-c,, 7^* ^ * 
fciw««n«. 

[0 0 5 4] 7sy*#fl:**©fc*®WWR««* 

i) MR'.R'tA, 

JLHT-MteLi, Na, K. Rb, Cs, Fr, Be, 
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Mgl Ti, Zr, Hf, Sc, Y. La, V, Nb. 
Ta. Cr, Mo, W. Mn. Re. Fe. Ru. O 
s, Co. Rh, I r, Ni, Pd, Pt, CU, A 
g Au. Zn, Cd, Hg. B, Al. Ga. In. 
TI, Si, Ge, Sn, Pb, As, P. SbRtfB 

B Al. Ga, I n. As. Sb, S i. Ge. S 
n, Pd, Zn. Cd. Hg, Ti, ZrSftttHfT 
**. R'tt75/Tf*D, R»tt**<t*. 7)1/ 

10 *Jk 7JUr=JV, ->*D 7)1^3)1'. 7U-JK 7* 
75b*, -fSH, fcH^t*, U> 
^hD->JK xHJJl/ (nitryl) . $BS*&> 
(nitrile) . ADy>ftl. 73? F. 7JW3* 

}£ 7>J-JI/. 7S>, 7 7>9-\£>* X-rr 
JK ttftltt. xHJJU -fV3>UiK 7JUr>. 7)W 
20 *>, fcK95». tfUS^>, MMMfflfcMt*** * 
IRtt^. ->y7ll. ->i7D7Jl/^>, 7JIO-JW, 

W7-f>W*. 7^Uf>. Mismffi, r#** 

*tryji/-:7*&*Rsn*. «*©E(fc*sfc3nsE 

D< x + y=7C^M©^ffiTfe<5. 

[0 0 5 5] i i) 
^Stt*»4»«f*Kfc7l«lS. #«K*<fc**. 7)1-3- 

30 *#. y^tKftTKm. ^X-^)K 75>. ->7> 
mm -fV->7>mm, ^*->7>Bft*. ->'J3-> 

«n -hn7^jK 7;v*jwb»«. Rt;^ne»©s 

[0 0 5 6] i i i) ffisaains* 

■r*«fii©**^56;«&7S/frWfl:6*©*^ ^ 
ttOSftjett***^*^*^' aup©75/EttW« 

40 7^h©»^, ft^O*Stt*!»t5fc»C. i& 

7S>, 7*-». X5f£>. x-x/K Bit^, 
H. 7CSI«^. ->77IS. ->^7^>. 7)1/3 
50 «*6»6Kil*feV». 



( 18 ) 
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[0 0 5 7] />&<£'blO<D7 3yffWfl:-&**>&* 
i, Zr, Hf. Si, Ge, Sn*tttPb;9Xf 

;u7S/s>x^kr;k» : vX5F;K73/7;k>>- 
ttflitt ; /7;i/-»^b#» : Me, z 

n (h'JlW5» . i^X^Sy^^f^ 
MJ7. (^^W5/) *X7^>; MJ 
x wwsy) 7>^X; HJX (s>***7 

huxtfx ■.cmm^S'Ujm x;nf*A75F : e 

S y) (CO).Fe [N (C 

H s ) ,] ;L1. NaSfcBKN (SiMe.) ; 
* 5? ;* 3^k7 5 / 9 )V ; 5?X^JI/7 3 J 9 * f-fr* 
XiA+f^^S/^^rX SfcttHJ 

7^*>*«k:**. Aft- *fctti?si2n*. 
[o o 5 8] u >fl:*fffrft6*©fc»©W»R»iB^ 



i) MR', (PR'i) ,A, 

dCLT, MliLi, Na, K, Rb. Cs. Fr, B 
e.Mg.Ti.Z r. Hf, Sc, Y. La, V, N 
b, Ta, Cr, Mo, W, Mn. Re, Fe, Ru, 
Os, Co, Rh. I r, N i, Pd. P t, Cu, A 
g, Au, Zn, Cd, Hg. B, Al, Ga. In, 
Tl, Si, Ge, Sn, Pb, As, P. SbRtfB 

Cu. Ni. Pt. Ir. CrifcliMofW. * 

ft. r' RtfR' tt**im 7»*;k 7;i^x;k -> 

im7;k$-XJk 7U-JK 7Jk¥>, ftJl'tfXJk 7 
SF, -f5l?, kF^F, U>ffe*« xhD->JK x 
hU;i, (nitryl) , Xr-»JJl/ (nitrile) . A 

uyxm: n?v* 7;i^*->. ->n*->, ->y;k 
Rtf£n&<DAoy>{t:, x^*>ft, *fctt$"ffl:tt 
«#s-&try;i/-7'35^S^snsiEii : FT*o, r' 

R^RMSN-Oia^-C^oTfe, -^T'fr<Tfc± 
Att*X7<f>. KU>Wfc 7>J-;k 73 >. 

7Jk». x^t*>, x— f-;k -sftft:*. xMJJK -f 
y-F<j;k 7;Hr>. 7Ji/*>. tF?5». tf*J^ 

^a7;i/^r>, 7;ka-;k *t.:7^ >&{bti!), 7;^ 

1, y^O. Rtf zS:0T?&0, x + y=7C^M«If 
[0 0 5 9] i i) ^fg&Wi 



jk x— r)k 7JVxtH, ^rh>, 7x/-Jk 

xxxjk 75 >, 7;w*^xhUJi/, ;\ny>ftKft 
**, $"ffl:Rfl:**. ^tfx-xJk 7 5 >, ->7> 

ft*. -fV5/7>Bfe*. 5 t *->7>»*. ->>J3-> 

tfi. -hP7;wu. 7Jk*!WMHfc. Rtf-ne.©ii 

^«S*MtC C s -Ci l 7il'*>*6**** 1 *- 
[0 0 6 0] i i i) tt«*lP»J 

10 y>fc*£#fc^®«^« {b 

7 ij_;K 75 >, 7)k>>, X^f>, X— 7Jk Bit 

A:*, xHj;k -rvxr-yjk 7J^>, try^>, 

20 75 H. *SM*#^ ->^7«at, ->*D7Jk7">, 7 
jlo-Jk #*7>r>lMfctt. Rtf7;Hr>&£**S* 

na. £T©tt*©*ft«itt. MTJffi*«®3 0X 

[0061] »»fe«nac»fi^«tt. cpcu (pe 

tj ) . CpCu (hU7x=yl'**7-f» , (^3 
7F*-» CuPMe,, Pt (PF.) Ni (P 
F,) 4, Cr (PF,) ,, (Et,P) ,Mo (CO) , 
Sfcttlr (PF,) t frt>&.Z>o uutCplii'i'DA 

0, >**»c-c 1 ,7^*>*rtK 
[0 0 6 2] a«*frWft:^«©fc*©WKR»JB^ 



i) mr'.rSa, 

^l^T, MliLi. Na, K, Rb, Cs, Fr, B 
40 e, Mg, T i, Z r, Hf, Sc, Y, La, V, N 
b. Ta, Cr, Mo, W, Mn, Re, Fe, Ru, 
Os, Co, Rh, Ir, Ni, Pd. Pt, Cu, A 
g. Au, Zn, Cd, Hg, B, Al, Ga, In, 
Tl, Si, Ge, Sn. Pb, As, P, SbRtfB 

Ti. Zr. Hf. Si, Ga, Sn, Co, V£fctt 

«. 7)V*)V* T)VT-)V. ->i?D7MX^ 7'J- 
Jk 7^*>, *Jk^x;k 75 K. -fSP. t^y 
50 H. 'J>ft«I. xhn->;k xh»j;iv (nitryl) , mm 



( 19 ) 



ft. Xh'JJl/ (nitrile) . /\nf>it®. 75>F. 7 

-;k *X7>f>«ft*. 7Jl/*'Jx>, 3&5S&ft, R 
[0 0 6 3] i i) ^fSte?£ 

*m&mmmi&t<t*m* wwawt**, 7*3- 

;K x-^JU, 7;l^kF, $"F>. 7x/-;k 
X^f.jp, 75X 7)V*)V- h'JJK /\oy>flJHt 

-fV->7>8H*. ^*->7>«*. ->U3-> 
jft, 7MrJMW«. Rtf-tl^g 

WA^mz. C s -C,.7^*>*»6««**1.*. 
[0 0 6 4] i i i) ffiggsJD&J 

<. *n6fctt*^7-f>. a£>J>Igft. 7U-M 7 

5>, 7;k», x-x;i/. iwt*.. — 

;k yx> 7Ji"7*>. tf | J> ! >, ^t^at^it-n 

ft. fb7tl«n77>. y^fWJI'ATS F, *M 
~/i?U7)]'5->* 7)VZ1-)V. * 

ft*©SftI»ltt. #*T*ffitt«©3 0XgflEStiia* 

[0 0 6 5] ffa&ttWWHMrtbtt. T i (N 
O,) «. Z r (NO,) Hf (NO,) S i (CH 
,) , (NO.) . RuNO (NO,) ,, flMfctfU9A. 
Sn (NO,) «. Co (NO,) ,. VO (NO,) , *fc 
IJCrO, (NO,) ,*6*0i cn6#C-C„7A 

[0 0 6 6] ABy>ftftt*ftft«l»fc»OWWft 
i) MR' ,R',A, 

Z.Z.X', MttL i. Na, K, Rb,..Cs, Fr. B 
e, Mg. Ti. Zr, Hf, Sc. Y, La, V, N 
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b. Ta. Cr, Mo, W. Mn. Re, Fe. Ru, 
Os, Co. Rh. I r. N i. Pd. P t. Cu. A 
g. Au, Zn. Cd. Hg. B. Al, Ga, In. 
Tl. Si. Ge, Sn, Pb, As, P. Sb&tfB 

T i , Z r, H f , Si, Ga. Sn, Co, VSfcte 
CrT?£*. R'ttADyVfcftTfcD. R' «* 

#{t«, 7». 7J^-JK is>7U7)V>r~)V. 7 
U-Jk- 7Jk*>. TJJktfxjk 75 F, -Y 5 F, tF 
10 75?F, U>ft». -FD->;K XFIUI/ (nitryl) . 
SH^ft. — h U JW (nitrile) , AO^Xt^J, 7>> 
H. 7Jlo*->, ->n*->. «>UJk Rtft*l60AD 

>. aU>BB»» 7U-JK 7 5>. 7Jk>>, X^b* 

>, x-t-^, titftfc. -F'J;k -yvxfujp. 7;u 

7Jk*>. fcF7->*>, K'J5», ****«5£ 
{t-&*> tSMXto** S/y7ftSS» ->*D7;k5r>, 7 
20 JlO-*. *X7-f>Wt*. 7;^u^>. ffiffim 

z^OTfeO, x + y=7cSM©Ig«T?fe^». 
[0 0 6 7] i i) 

;K x-^;K 7^fkH. ^F>. ^> 7x/-^, 
xXrJl., 7 5>, 7;i/^-F'JJK ADt'VW 
**. f«tm{£*m. 7 5>, ->7> 

Kft. ^y->7>^m, ft->7>fi< ->'J3-> 
30 ft, -hD7W;k 7JP**«Bfcft» R^^n6©JB 

[0 0 6 8] i i i) ft*»*Qftl 
^BHte^Jl^«'ii*H** lT ' fo « kVi ' Any>ft« 

^m{t^m^^^.7y^h<Dm^ it&yi<D&%& 

>. £'J>mfi. 7'J-Jk 75 >, 7Jl/"». X^t* 

>, x-T-;k «ftft. =fu;w -fv=HJJK 7^ 

tr'j^>. fh7tb*o77 
>, j>^f;w?*A7SH. *sttWH^. ->y7ii- 
->^a7;i"ir>', 7^3— >&-fb#i, 

[0 0 6 9] ffaWtKfBlCfHB^tttt. TiCl„ Z 
50 nCl,, ZrCl,, HfCl,, A1C1,. S iCl 



GaCl,, SnCh. CoCl„ *J V 
X3\H/-. :*fcttS?-fV^^-Al. B, Ge, Si 

*fcttAs'ADy>{t**»6*D. £ft£#c s -c,, 
[0 0 7 0] s/ijji^*fl:#*©fc*©IWBB««^ 



i) MR'.R'.A, 

MliLi. Na, K, Rb, Cs, Fr, B 
e. Mg. Ti. Zr. Hf, Sc. Y. La, V, N 
b, Ta, Cr, Mo. W, Mn, Re, Fe, Ru, 
Os, Co. Rh. I r, N i, Pd, Pt, Cu, A 
g, Au. ;Zn, Cd. Hg. B, Al, Ga. In, 
Ti, Si; Ge, Sn, Pb, As, P. Sb0B 

Ti. Zr. Hf, Si, Ga, Sn, Co. VSfcte 
CrT&5. Sfc, R'ttS'UJWTftD. R' «*Sftl 
ft. T)\>*r)V. 7fr*~)V* ~>!?v7J\'>r-)\'* 7U- 
jk t;v*>. *^#=;k 75 h\ -fSF. th'^->* 
h\ U>ft:*l. -hP->Jk -HJJI/ (nitryl) , Mffc 
ffi, - h *J (nitrile) , An^>fl*, 7v>F, 7 

->d*->, ->u;k RtfinsoAny> 
saiRsnsiBia^T* o , r 1 r ! t*H— 

T&oTfel -t3Tfc<Tfe±V*. Ate*X7>f>. E 
V>HKtt. 7'J— )k 75 >, 7Jk>>. X^£>. X 

~r;k ttibto. -hu;k -rvxHj;k 7JKr>, 
t;w*>. tH5x>, tf'J ->*>. 

«. ->7 7II, ^OTMX 7;l/3 

-;k *^!7^>Kft:*. 7Jk*'Jx>. Sfflftft K 
0***0^-:/* «*©Ett*r&* 
naStt^T**. xfcl, y^O. RtfzSsO 

[0 0 7 1] i i) ^SffilS 

3pflHHftttKtt»EKft:**. SFSflUiHt**' 7JU3- 
;K X-xiK 7^xtH, ^rh>. ^. 7i/-Jk 

75 >, 7;l^k^Hj;k Any>W 
**. 4r-fft«*k**. 5^X-^;k 75>. ->7> 
Bfctt. •YV5'7>«*, ^*->7>mS. 3/'J3-> 

ffi, - hnyj^w 7;i^n8tttt. Rtf£ft£>©2g 

[0 0 7 2] i i i ) &MmuM 
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Tfe±<. W^i:«*X7^>. MU>BMfc. 7'J- 

;u, T5>. 7;k>>. x^t*>, x—r-;k ttfkft. 
-Vujk -rvxhUJk 7;py>. tf'jv>. ik*k 

5Wfc£09. fh7kHD77>, v?/^*Jl/A75 

-Jk **74>WL<m* Ktt7n*>tt£WtS±*- 
*. ^T©tt*©*ttfiWW. g»T*ffi&i£© 3 0%S 

[0 0 7 3] fflftlWIWiWW' N (S i M 
10 e,),Li. Na£fcteK ; B (CH, S iMe.) 

{ (Me, Si) ,N) ,-B, A 1 , GaJfcttI n ; 
(Me.S i CH,) ,-T i, Z rStttHf : I (M 
e.S i) ,N) ,-Zn. C d *fe«H g^SfiStD, H 

netfc.-c,, 7** Aft:. 
[0 0 7 4] KTo«tt, *»W*«Bfr*fc»fc. * 

[0 0 7 5] 09 1 : WBWW«b«ttlt*ft«HI 
20 EJ&^rtT©^©^* 

# a i ^m&ttm-snz. 
[0076] ;\7-vj*<£mmmmmm&wz* 1 u »v 

hJK7)^>^>rtf- 5 0 gOf W^f*75 
y) A7-"?Ail g©v J /^;kT5>^t?. 7J1/5 

IC5 0 g(Dh'J^^;kT5>tl gfflhU^W3> 

30 *$ts. zi©0iJT«, ttWWWfrtfcttftft«i'i^«fl: 
sn, *«««cvDsiB^wic#xan*. mmmnm 

0t:7iS2 6 OtT. $fittC«4 0t:7iSl 8 

o t c-c^{tsnso is«ai!E»*wi o ovnmi 200 
cx'^t), $fiitctt2 0 ox:nm7 0 ottss. m 
M£tt3rr;2>*:£>K. ^*-5>^-^x, 

n ft e> ©H*^t)-ti^ £©S7t:KJt^J^#AS ft S . 
»jg^M7C^J«7*-5 >? • ^7nTSS. mft^SM 

mft^m. ^ft ^ ©ia*-^to-a:^ ©Kft:^J^# 

40 ASftSo »»ft:BMbM«»«Tr**. 

-rsfefefc, T^^-7. kb'7^X 7^<k7k^, j(S 
3y?;kT5>. *fc«^ft&©?a*-^ftii:^t*©^ft: 
K*ffl*»#XSft*. »ii^ft:S^J«7> ; EX7T 

>, d7DD->^>, ->'j;kT5>, Rt;WkT1f>^t* 

iA^ns. tfrmM^©^©^^R^sc^J*^^F 

ic, 0jgt-«SiJ^©96^a*jl^'^^ sn;5 ° 
50 [0 0 7 7] £fri£©#73i£tt. 2 0a±©1^5« 



( 21 ) 



**Mt. SMfc*M*. *fctt^r-ffl:*« 

gi£BI©'>&< fc*> 1 9©!HW«M*W*** 6i 

£*©**«■■•*»•. ftfc*NR. ftfcaw* *fc 

T. <t*3IHtKlJ: Of*»a*l*tt*®* — ****** 
[0 0 7 8] ^J2 : ^flStt*3&««fl:Sn3ftV»«J«fi*ft 

[0 0 7 9] Rllg&gli^O 1 ^ 0 3 0 

nsns, «fcf8©«*tt*^*®*£* ofcfi<l9: 
[0080] n« 1 am** 9 o-crcwfcsnfcWfc 

[0 0 8 1] ?»&©#:£*£«. «ft»»K* f WB*lt* 
jf?£$ti:S©tc-H*T'fcS-;^ TWKHM^Wrt®^ 

[0 0 8 2] #J3 : ttW»fi-&«*ffi<' 1 ** K^Jftt 

* (ald) Ris*Prtc*ita**. BMk^ 
fgfl:&jg©ft-iF 

C©jtttWtrtt. aS|R7)«ALDJB©ffjKlR*«P. fl* 
tfT-f^D*-5XhUtt*»6iaE*n*F-2 0 0RlB 
jFrtfcEIISn, 2^©»&*tt«JK**iB£*£fflV> 
T, Zr*tfHf**tt**Wfc*W*. ^t^SM, 

[0 0 8 3] y^3=#A«ttMBMte*tt. 1U 
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>^>WtC5 0 g©SMfcfS3 7h*5' • J\7 

^©a^fc-efcEwBTcRfca* 1 *****' 
10 5. *<kft**f*»-*"*fc» 



C. 7>*-7, kH5y>. 75*Mfc*». IBS 7^1/ 

[0 0 8 4] tt»S»Ji^*tt4 0-C75S2 6 0*CT. 
Mfctt4 0r7iMl 8 0"CT«{fc3ft*. S»K« 
«U 0 O^ftMlftl 2 0 O'CT^O, 5 0"C 

-v>-#X <N t , Ar*fcttte©*JStt#*> **. E 

) 1) Hf-MrTttBHttfl**©** 

2) *Stt/t-5> • 

3) BLfcM 

4) *gHt/t-5>-#* 

5) Z f ■ft#WWR»fi-&«©*^ 

6) *SH£A<— 5? • 

7) EJKffl 

8) ^JStfe^-y • 

[0085] $smy>WBatK&M'vix «-n*n*rK 

Xf^L 5R^f*^3, 7) tt, 0. l*J>7!rS 

5>./W* Wy^2. 4, 6, 8) 14, 0. 2fJ>7b 
M5#. MCtt2»rWIIW«. Xr-^ITISS© 
ftTtfl^^JUCflaU lfMf ^©*TfcJ:0» 

ZrHfM^O. 4 75S2*)i. "Tteto-feWO. 

lnnuWfSnS. £©#JTte, ffffSnSZrftf 
^#K©#aftff3tt» 5 0nmfWOt, 5 0 0f 

[0 0 8 6] ISicoWffilt 2 OCUi©»ft*ttKH 

40 £t)W>T, K^»*t»K*D<*»sn*«*©«6- 

Sft&Mft. BMkAJR* &<t&mm, *tz\t>r<Qc& 
■&Ss t #l^©^< 1 o©I8lf)^WFMC«a€r**»6 

#iB*n*fcv»*5*fr©TT, KvmttttizQttmi! 
*fctt^-r-fkft*tt©i«fi*^t»«k5t*s« sn ** * 

©<t&©®^«. fi£*©^y5««. *fc«*%?«tC^* 
50 fflv.T, H^B(t»lcJ:D(*#*-n*tt«©*-B** 



mm. m<t&mm. &{£&mm> &Mt*'«£&mm<o 

[0 0 8 7] : ftl^M^|g^*ffl^SIl^«ft# 

KBEBsn. ^ft=iA-;i/hBi#tt*3n£. ald 

[0 0 8 8] h*W«MWH»iE6*tt. 1 U v h 

JKZ)^>^>I^^5 0 gOCo, (CO.&^tJo £© 

[0 0 8 9] IMUKfUMHnfiM 6 OTTr. 

»m\z\t4 oTznmi 8 oic-eiafbsns. 

mi 0 O'CftSm 2 0 0*CT»D. ff!C«2 0 Ot 
7iM8 0 OtrCfc*. WSR&St KWStt/^ 

1) Co*^ttB»PHB'&*©** 
2) 

3 ) &m \ 

4) 

5) ->7> 

6) ^fSttA-i 7 • 

7) TKi^ 

8) 3pfiHfe/*-5> ■• #X 

[0090] (-tn-enttc 

Xf-v/l. 5R^f7^3. 7) «. 0. 1»71S 

i». jfaictto. swHErtfc-r*. *istt#* • 

5>-/W* (Xfyy2, 4, 6, 8) tt, 0. 2#7i 
S5»» «HtKltt2»IB»«rrs. X^y^l71S8© 

y-f{t3A*;i/h(Di^0. 47!»M2^W. -T^to-fe^O. 
1 nm*H«»Sn6. H©*mi, fMtSns^r-f ftia 
;t*h«OiaB#*tt. 5 00 nmt$2>CD-e, 5 0 
0 01M jr/I/©4*Jfc0^f^5£** , fr*)*T'*- 
[0 0 9 1] tffeEC!>##ifett. Ifmitt#K:«fc9tt»$ 
nSCoSi,, HfSi,, NbSi,. Pd.Si, P 
tsi, TaSi„ TiSi,, VSi>, WSi,» Z 
r S i ffcfcJW*. Rt#££©*8£i? 
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[0 0 9 2] 0115 : lfi©tt» 

OOg© &9ui>9*J*=Jto Cu (PEt.) , 
RtflgOPEt, |MKJR»fi'&***»fl:fBK 

»*«SrtEU, «T?10 0"C7iS3 0 0*Cfc, Mfctt 

io 1 2 o<c7is2 5 ox:\zmzntz&fc±.izmmtfttm 

[0 0 9 3] #J6 : ^>^7.^>©ft# 

ESns. WBRftfi^fctt. 1 U -y hJi/©^*-y->rt 

ClOOg ©^U-*^*-^ ■ * >^Xx>£^tJ, 

Wittt. **&if©a7BW* t S«El'. ^^T2 0 0-C 
71M7 0 0*C£, &Sfctt6 0 0T;£iMR3*lfc&tE-b 

20 t^>yxf>i^tsn5. 

[0 0 9 4] «7 : &{t*>*)WttW 
®^>^>rttCl 0 0 g©'<>5'v J ^^Jl'75/^>^ 

-T^t*©^t^J^#ffib, KT2 0 0-C75S7 0 0 

■etc. $?jgtcte5 o 0TCtcia^$nfc*«Jiic:^t^> 
30 *;w*a«#*3n*. 

[0 0 9 5] 0S8 :g{t-f>S^A©fl-* 

Wk7>^>*>W-i o OgroHJ^JM" 

*-7iz£<o&MMfi8ms* tuTIO Ot:75S7 0 
cctc, *pjiic«3 o oicK:ift«isnfc**±icSEfl:-f 

40 >3?!>AKiW«t*n*. 
[0 0 9 6] #J9 : 

50 0 0-CtC, MirttS 0 0*CtCj&^$*U u c»8LhK'W 
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[0 0 9 7] mi 0 : h5>5>X*©A l t O,y-M£ 
«#:©^)& 

£©0ijXte. HiK^n**^ *»pfet 
RtfN F ET©y- ntt#» i s e»«t« A l.O, 

ij3>-^xA*«^ttffl*n*. as*©***** 1 . 

(ST I) pwt****. ffiiofRaW^^-^Httfl:* 

«s LoWUWWh?^******* 1 * 10 

ztu<* US i©»ilSsnTlfiIi:s io. 
NjjWtfSft. **»©CVD:/D-fc*fc 
«fcD. A l,0,i*«l nmTJSl 0 0 nmOKi:#* 

ZLtt3.<> * , -h««*«Ai,o,±ic(#«*n*.' 
[0 0 9 8] ^ifctciSAl.O, ©#»©£©!- W 

*l. *HT ; 8 OTCX'ftftSttX, MSMM??** • y- 

^©{t^m^^i-jn^ai*^*- ^a-*^ 
a. mm. n,o. *. sfctt;in&©fi-&* 

[0 0 9 9)^11: h7>^?OZrO,y-hi 
«#©©*£ 

Rtf N F E T ©y- hWIttli 1 5 ft»*r* Z r O, 

ij 3 >.?;xA»&wwi*n*. *«©**«***. 
h^>S?X*©lM nmicE«sn*«n^>^»« 
(st i) wtim&t;^ «ofWW«7-f-*H«fl;* 

Ctft<, is iOWffll^nt. MUTCS iO 
.NjiW^n. *©«. »®CVD^DtXl: 
.kOZ rO,B*«l nm7iSl 0 0 nmOmZKttmZ 

n«. e/xA^-^-ji'^^x^-y-^© 
y-h«w«zrp,±icft#an*. 

[0 10 0] **Si:i:*ZrOiOftf©fc»fc' W 
BJR»fifi*t4» 1 'J V Y)V<D'\*-V>nK. 1 0 0 g© 

g{t#$ 3 . j;jp=i-^A*#ty. tftiP^S-a 

tt#*fl:»Kfmsn. ^xso^cxlaftsnx, * 
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o.bmm o otreftstsns. 

[01011W12: h5>i?X*©y-M«**©» 
J$ 

*-r*fc»«-ttffl**T-*« 04(C7FC$tl-5<J:^lC, h7 

5 2©fiW:MSn5l«OnMV-Vt { K >{» 
«5 4<h£^tJ. y-hi£«#5 3li, **ttfcJ:0# 

f§«#5 3 ©ffjg©±H 5 7 tt, F-/i>MMW*Sfc 

ftS-S*. y-h«l«^5 3©ffig©TJ15 5li. *F 

nmmt ux, *fc«T«©->u >©wt*Wit*"* 

So 

5 [0 1 0 2] #i!frTJf5 5tt, S i 0,> S iO 
iN „ Si,N,fti:©Slt^e»)Sf, 3/U3>«« 

WV»K**f*+H««(Mi5 6tt, *© 
J: 3 Ta,O s . TiO„ Zr 

O,. HfO„ AhO,, La,O s , Y.O,, -fyhU 
£A\ 7^5>*KyHJ*A. TJVS>m7>^>. 

A, HK^xifA. nn6©H— ^Sfc**** 1 "" 
5 6H ntt*»»©»o*©«*»6««snT'bJ: 

7X9A©«T*ofcD. ^{tvJUn-^Atm^A^ 

-*A©iB^&£©^«HK©S£4W» 

^. ffi£©±B 5 7 tt, *WB©il{t:£fcttg<t3a5 

XfeofcO, SiO„ SiO,N r> Si,N ( , Zr 

O,. HfO„ AhO,, 7^5y^Hi> y-TBfc-f 

yHj^A, y-fm^=ix^A, y-rmA7x>i7A, 
nfcfe©xss. »aa:y-ni«#tt. s io.N,© 

Tit. Al.O,. Z rO.SfcliHf 0,©^MHi:, 

5 3 ft ©^ft < t *> l t>©*MflMW<. *^ftt-«k 
**«fl:U, CVD*fcl*ALDHl6JPrtC*V»T. t» 

[0 1 0 3] 3«, *^fetCj:Sh5>^ 

50 **©ff*&#rt*«*1WHH"C**« y-hsi«^5 



=1 5 0 fm\\LBi.n^\L^nX. SiO.N, »#T 

15 5£LX^jc24l*. 0 8?tt. m{c¥)Vn-VU 

N,C\ H, 0£.tz\£Z.nt><DM&y>}tS.iZ 

©B^jWfirtrr«fl;*li*KK«'rt^* v » T * z ro 

,MS iO.N,«±K4 0 0X;Ttt#-rSo 0 9X 
14, ±I5;7^Z rOilffitO^XTSWlSCi 

52t btwi^ns. 0 1 1 1 3 x«, y- h 
essnx^s. 

[0 1 0 4] fll 3 :4iy-h^^l>7>y^ 

CMOSlWt ^-SSlMSnSnSfSf 
Mh7>^^ (NFET) RtfpS«f^Rh:7> 
(PFET) OW***tr. NFETifll 

«, s«u 'ocdpswmmwmi 3±fcflH**n, y- 

fg 1 4 ©«^©WfllCM$ft5 1 W»niV-X 
/HW>««16fc**tT. PFET«fl 

7itssioonst«i8iii«n, y- 
hm#i 5±K»*sn5y-h«ii 9t, y-h 

ttty-VHW>««2 0t**tf. NFETRtf 

PFETifn mhis>mm ir^^- y-2 2 
19^ jn«j&ttw«c*#-r*^JH'*»*fctt^ 

frZ&Z. NFET^fl HDif-hnmi 4tVXM 
SJfc&lgfctt. Al, Ag. Bi, Cd, Fe, Ga, 
Hf> In, Mn, Nb. Y. Z rRtfin50#ftft 
£#ff**lS. NFETK»jB«t'>fe<t*>10©ft« 

a<, w, mo. crRtfcut^tsn, y-h«s 

1 4£B/£UT1>=kV>o PFET*P1 7©y-F«S 
lgttTlflttMKtt. NI.Pt, Be. Ir, 
Te. ReRtfRhfc£****n*. PFETKffiSfc 
*JS:<t 1 blO04»iJ«. W, Mo, Cr^Cut^ 
&fl;Sn, y-h«®l 9£^fiScLXt>J:V>. £0|gj£ 
0IJX&4. NFET$fcl±PFETSi. "TfctoT&y- h 

tii4. y-h«si 9, Rtfy->&«#i 5©/> 



(24 ) 2002-60944 
46 

[0 1 0 5] 0U 4 : h5>vX^Of)S 

*»»«-r*fc»C«ffl*^*. HI 414. NFETRtf 
P F E T *^ttHRMftSlST«tt««^. - ©^MfllX 
13, NFETRtfPFET*«»-Opa*tSS6 0±' 
!C»lSSns. NFET3t?-6 1*4. g£6 0<7>p§Jg 
*tt«*±fc#l*3*l. y-M**#6 4±fc#J*Sn 

MStlS l»OnlV-7/H W >i«6 5 
t3o nmz, PFETff7 i#g«6 OCnl 1 ?!^ 
7 2±IC^B5cSnT, »H/>f»ll7 3l:4D»*S 

n, y-m*flc6 4±K»riEsn*y-h««7 4 

t> ^_h«@7 4(0M#J©fi l J^l-^^"^^ $n ' 5 1 
[0 10 6] 01 5 75S02 414. *H*PfK)CMO S 7 O 
5. 01 5Xt4. ftH/>f»« <ST I) 7 3»tfn 

20 >7 x;v 7 2 £*rrs -> 'J =i 6 o *«, p mmn&fo 

©-»fc»**n*. 016X14. y-FKtfl=6 4R 

i;vx^>y» («*.«s i s N.) 7 7««. *«±£# 

j£Sn*. y-bijS«#6 4l4, Wl2TJfi^fc«fc"5 

ic, **ftK*of*»*n#a. 01 7xi4. 
vmn to tcfcv^x. n f e Ty- h tcffia-rsgp^tc 

MP«t»J«*n*. 018X14, NFETy-h«1S6 
22«i3tt3„ NFETy-htS6 2fcl/Tffl«t 
tmtdte. #U->'Jr3>. W, Mo. Ti, Cr. C 
u, Fe, Mn, Nb, V. Re, Pt, Ag, Bi, 
30 Cd. Fe. Ga, Hf. In. Mn. Y. Zr. ZLtl 

$nS. N F E T^- MI 6 2 ?) 
ftfc,fcV>. 01 9X14. {t^««5ff^ (CMP) 

y^Uff^n. SHsawpsfcans. 02075^022 

X14. 01 7 75S01 9T?«Snfc^ y^"* 1 . P FE 
T*^O»*©fc»K*0fi*n*. 02 0X14. 77 
=^>y»7 7rttC*3UX, PFETy-hKftSt** 
fl-fcHPtfJEMSSn*. 02 1X14. PFETY-M 
«7 4jWBJ*3*IS. PFETffly-Ml7 4ttT 
40 ffWtimiCtt, #U->'J3>, Ni.W, Mo.T 
i. Cr, Te, Cu, Pd, Pt, Be, Au, I 
r. Te, Rh. ZtlZO F-y*fctt#H-^^ 
Stett. RUSH!******. PFETy-h«®7 4 
di**ffilC«kOM^^nfe«fcV>. 02 2X14. 

wit (cmp) z^v^swfsn. afflswutsn 

£ 0 02 3X14. NFETRtfPFET0*n-^nK*t 
UX, JHRfTii^MSa^T^* 1 *- 02 4X 
tt. X^— y-^yn-feXO^tC NFETR^PFE 

50 mux^ffsn, «^wi«*«^7-r*. -w^ss^jx 
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U CVD*fcttALDEJS* i WC*'' y C» ttBHttfi 
[0 1 0 7] 091 5 : 8ia>f>t«M 

3 , (mmm&ztz\t#%mmv>) 3 4 . w 

■J7 3 2, Jg£8|5«®3 3, igft#3 4, RtflIS&«®3 
5 £^ty>kt< tfe 1 003>x>iJ-^* ? . *7f8;t~ 

[0 10 8] 0 2 5 71M0 2 9tt, 3>x>-*©*Itfi& 
&->XOlH*«r»»*flBHT**. 02 5 

©»{«©*«. wt*. *r®s«. ^vx. 

ft*-£rt»«JWttMia:t*1f**. 02 6X11 ^7 
■^tt»3ljfctftt*©/ , «U73 2*»»ritan*. 
#W4. #b-> 1 J3>, W. Mo. Ti. Cr, Cufe 

ttt?)»*^ , J73 2tt, TaN, TaSiN. 
TiAIN, TiSiN. T aWN, TiWN, TaA 
IN. NbN. ZrN. TaTiN, I r O,, Si 5 
C. TIP*. TiNPt, TiAlN-Pt, Ru. 
RuO,, RuP t, RuO,, WS i. Ti, Ti S 
i. cn5 0h*-y*fctt#H-^Uy'J3>. 
WtAl. Pd. I r. I rO„ Os, OsO,. Mo 
Si. TiSi. ReO„ Hfte>©il'of!l3;fcl4#)S 

sn#s. 02 7T«. «s»«ai3 3*«»jssn*. 

g5«@3 3tt, Ni. Pd. Pt. Cu. Ag, Au. 
Ru, I r. Rh. I rO.. RuO,. TaN. TaS 
IN, Ta. SrRuO,, LaSrCoO,, Z.n*><D 
F-7£fcl4#F 

©, #iw^«sns. 02sm si«^3 4 

»3 4(1 SiO,. SiO,N„ 
S i,N,^. Ta,O s . TiO„ Z r O, , H f O, . 
Ai.O,. La,O s . Y.O.^ifO^Bmit^l. 

U^tlS. *W4. M#3 3*J. <fc*5tABO,fc# 
-r^,^D^7.*-f hS©BMr:«lfc£©» }t£S3t&®& 

fttt^ewritsn-cbivi. --t-b». ai, Ti. 

Zr. Hf. V. Nb, Ta. Cr, Mo. W, Cu£ 
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o©SMafflMttt"C» o , a*4*<j i 75S^ 3 (DiE<DMjS:n. 

A-AU^A, 3W3>**. A7*-h (hafnat 
e) , ^-^BMB. T)V2.>^ *J HJCA. 7JI/5> 

±sl #i«-73nfc*-r«ttfc&&«s*na. 02 qt 

t4. M«K««3 5*«»J«an*. MtI3 5il *'J 
->Ua>, Ni, Pd, Pt. Cu, Ag, Au, R 
u, I r. Rh, I rO,, RuO.. TaN, TaS i 
N, Ta, SrRuO,. LaSrCoO,, ^tl6»©H 

«, 75^. a*ut, &as«s, xxmmnm 
to*. $smm&m&®&&m^ mmm®M&®*mt 
^«8©*«icj:DHK*##-r***^«fc0' ft#sn 

So 

[0 10 9] Ml 6 : H/>f • 3>x>17-©^ 
MSW. 3 0 ±tc h >^ • 3 >7 S >U"S»« 

tsiw. 03itc^$ns. n>x>-y-©na*^* 
^3ow:Msn. tn*»77y3is^"rT«© 

t38&t4i£«#*fe&B (#ftSi£*#) 
iO 8 3 <t OS^n^o ->«J 3 >-&w^#^s 

GaAslfi. *fctt*&©a<tt©**. 

s. mnwmmm (^mmmm s 3«, s i o,. s 

iO,N„ Si,N ( . ir-f m'J >-*7X. ^ViJAA 1 

, o, »:S©&«Bftfl:'»* f H-^stife, H-y 
©B^, sfc«^ne»©^)i^<i:©, e*©«s»tt» 

*>&a*?*ns. :/:7^Rtf3>x>1*-©lHI#--tlw«, 

40 ttit© U713 2. jmnmm 3 3 . 3 

4. MgP«®«3 5, Rlftt*©R«#««fJi3 6*»JH 
ns. 77^1 #'J->U^>, W, M 
o. Ti, Cr, CuftCOflaEOW^**** 1, 
4*ttft«V»Tft»*n#6. ftfOWU7!3 2 
tt, TaN. TaS i N. TiAIN. T i S i N. T 
aWN. TiWN, TaAIN, NbN, ZrN, Ta 
T i N, I rO„ S i C, T i P t, TiNPt, T 
iAIN-Pt, Ru, RuO,, RuPt, RuO,, 
WS i , T i . T i S i , £*!£© H— ^^.tz.\tM H— 
y-#U->U3>, #^iAl. Pd. I r. I r 
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O.. Os.'OsO.. MoSi. TiSi, ReO,. 

9, ##ft£ffl^Ttt*£n#S. Jg6B««3 3B:, N 
i . Pd. P t , Cu, Ag, Au. Ru, I r . R 
h, I rO„ RuO„ TaN. TaSiN. Ta. S 
rRuO,. LaS r CoO„ ItlSOK-^fctt* 

SlCttSiO,, Si O.N,, Si.N^, Ta,O s , 
TiO,, ZrO,. HfO,, Al.O,, La.O,. Yi 10 

*jBBfefl:«i^6*«*^"C*>-k Vi « u^bh ai. 

Ti, Zr, Hf, V. Nb. Ta. Cr. Mo, W, 
Ate#Jl7IiS#J3©IE© 

ymTshuy^h^ 5?JP3>BW4, A7*-K 2i 

3nfc$--f*ttfc2#£**i*- Ma5«es3 5«, #y 

->'jn>, Ni, Pd, Pt, Cu, Ag, Au, R 
u. I r, Rh, I rO„ RuO,, TaN, TaS i 
N, Ta, SrRuO,, LaSrCoO,, CinS©F 
-y*fctt*F-^&. £*:«#»&£©« 

6tt, SiO,, SiO.N,, Si,N„ T i ON, A 
IN, SiNfttfTiN*\ Ta,O s , TiO,, Zr 
O,, HfO,;, Al.O,. La,O s , Y,0,fc£©ftM 

ra###£n5 wastes n, s^^ora*^ 
a 3 7 sr;mimi 3 s mrnan. □ >x>u-ia 

^5)H/>f • 3>5*>l^bfc/iy 7#Hfta t #lfcS*t. 
«. |»*»IBIi3 7tt, SiO,, SiO.N,, Si, 
N ( , Ti ON, A 1 N, Si NRtfT i N^, T a, O 
«, TiO,, ZrO,, HfO,, A 1 , O, . La.O,, 

*S*J«3n*. BWBl«^3 8tt, SiO,, SiO, 
N,, Si.N,, $r-f*U>- ^7^. Al,0,&t' 

jgfti 8 2 *», A 'J 7«iKftlW 7JitC#*^n^o 
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i£mism«8 1«. WN, TiNifcttTaNftfT?* 
5. £JWtJi8 2tt. Al.W.Mo.Ti.Crtfc 

zrz\*&mtez<Di£&<Dmm#m^MR-2n2>o -© 
sawm*, WJ7^. t£«#> rasp 

we. mm^mm. mm®n». mmmmm, km® 

[0 110] 03 1 7 : ElftraoVA 

d©«Ttt. **ftfc«fcoft**n*^&<tt>i«j« 

USSnScfcOl', ««W14 3rtKM'>* l 4 l&tf 

m7t4 2ftiyf>it*tii:J:«l. 

»«aw«»rtt*n«. »i4 3it sio,. si 

O.N,. Si,N«, $--ftt'J>-#5;v*». Al.O.S 
cnS©£Bfe£©ffil:©ia^»*5**3**- & 

9 -Xt^na. DHtttJ|4 3©T«Ctt, &JS?lig6H& 
4 4RtfBS«#J14 5 t»#ttA 1 , W, M 

0, Ti, CrtfcttCu^ft. «#fc*fctt:in&© 

^w*tH©ffi*©#«tf»^6a«sn, &#«s io 
,, s io.N,, si.Ni. $r-r«y A 

1 , o, & Eo>^mmm<r> f 

tfVittcn&O^lifc^©^*©*******^*!* 
$n§. B4TI4. hV>fRtf/H7#, ;tU7tf» 

WN, T i N^fcteT aNft^T*^ 0 , 1H^S«, A 
50 1. W. Mo, TiSfdiCu, £nS©F-:/*fctt 

»*s»Ran*. £©*»«-<?«, 

[0 111] #«»tt»fc» Mfe*««KiHaLTjfi 
^SntSfctf, S*re*n«. *f6W©ffi&R^« 

40 $nS ; b©"C«^Vi. 

[0 112] S<i:Si)tLT, MOi^tilbtttT 

[0113] ( 1 ) ^Sttttft Kl»», ?L{t*fe«#)i 
[|Sc^3] MR'.R'.A, 

*#U CETMjJILI, Na, K, Rb, Cs, F 
r. Be. Mg. Ti. Zr. Hf. Sc, Y, La, 
V, Nb, Ta. Cr, Mo. W, Mn, Re, Fe. 



( 27 ) 



Ru, Os, Co. Rh. Ir.NI, Pd, Pt. C 
u, Ag. Au. Zn. Cd. Hg. B, Al. Ga. 
In.TI. Sl.Ge. Sn, Pb. As, P. Sb 

jkztB i sfrtj^-^sa^** 1 *^*^* 0 * R 

•RtfR'*»**<fc*. -7JV**. 7)l^XJK 5/irDT 
;l^x;k 7V-»> 7)l*>> 

(nitryl) . ttfttt. = HJ* < nitrile) • Any> 
ftftj 7*F. 7»3*->, ->a + v. <>UJMfctf!in 

T*D. A*«W7-f>, jEU>K*. 75>. 7»-> 
>. X^H>, x-x>, SMI*. xHJJk -fV-b 

ijjw 7;Hr>. tH7-^>. e«J5». M**«5S 
itfttt. ->^!li. ->fD7^x 7 

;io-)W *X7-f>Wtft. 7**U^>. 

* 7*3 x-tMI'. 7JUxtF. ^F>> 

7 x/-^i XXxJK 75>. 7***=HJrts A 
ay>flJMbWH. ^ntfcit*m. ^*x-~7», 7 

* >. ->7 >m&. -f v ->7 >m&. ^*->7 

->>j3->?fc. -bDT^K T-JM^WMM* Sfc 
ttcn&<©«**T**« WE CD 

(3) M*«L i. Na, K. Rb. Cs, Fr. Be, 
MB. Ti, Zr. Hf, So, Y, La, V, Nb, 30 
Ta, Cr, Mo, W, Mn, Re, Fe, Ru. O 
s. Co, Rh, I r, N i, Pd, P t, Cu, A 
g. Au. Zn. Cd. Hg. B. Al. Ga, In. 
T 1. Si, Ge. Sn, Pb, As, P, Sb£fctt 
BiT-fcD, R'#**fl:#rC»D, R'*»**ft*- 7 

ji^. 7J^-JK ->*o7;Hrxjk 7'J-jk 7 

**#=Jk 75F. -f5F. tF7-7H. 'J 
xha->Jl/, xh'JJV (nitryl) , ffitttt. - 
HJ* (nitrile) . ADy>ft*. 7*F, 7*3* 

;i/*Mt, s&tt^fcfW*"?*^ A#**7-r 

' >. 1E<J>«*. 7'J-Jk 75 >. 7*-». 

>, x~r*, SMt*. XHJJK "fV-HJJK 7* 
-7->, 7**>, kH7-7>. hTU-x>. SE***»£ 

*3-/k *X7^>W. 7**U:r r >. 3g«^m 

(4) M#L i. Na, K, Rb, Cs, Fr, Be, 
Ti, Zr. Hf, V. Nb. Ta. C r. Mo. W, 
Mn. Re, Fe, Ru. Os. Co. Rh, I r. N 50 
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i, Pd, Cu. Ag, Au, Zn, Cd, Hg. B, 
Al. Ga. I n, TI. S i, Ge. Sn, Pb, A 
s, Sb*fcttBiT&0. R'*»C,-C7J^ 

Jk 7»*>. **#=^. 75H. -fSH. fcF95> 
F, U>ft«. Xr-a->*. xHJ* (nitryl) , 
tfL XFUJV (nitrile) . ADy>ftft. 73? H. 7 
;io*->, ->d*->. ->'J*, «fctttn50Aay> 
it. ***><fc, *fctt*-ffl:«##T*D, A*<** 
7^>. ffi'J>mS. 7'J-Jk 75 >, 7*-». * 
^f>, x-x*. HHfctt. xh'J*. -YVXhU*. 
7JW>. 7JMr>. t^>. tf'Jv 5 ^. 
££ftl6fe *KMK#^ ^ D7W 
> 7 ^3-;u, 7 7^'Jf>, S 

5ggim*fc«7K-cfes. we (i) efcotfrsusPHB^ 

(5) MRI. Na, K. Rb, Cs, Fr, Be, 
Ti, Zr. Hf, V, Nb. Ta, Cr, Mo. W. 
Mn. Re, Fe. Ru, Os, Co, Rh, I r, N 
i, Pd, Cu. Ag, Au, Zn, Cd, Hg, B, 
Al, Ga, In. TI, Si. Ge. Sn. Pb, A 
s. SbSfctSBiT&O, R'#C,-C,7;l^X 
;k C4-C,,->^a7Jl"5rx;V, *&ttC.-C-,i7U 

i,?a7)V>r~)V, 7'J-Jk 7^>. *^XJ1/, 
75 H, -f5F. kF7-7K. U><k*. XhD->M 
-h'j;V (nitryl) , «Mtt> Xh'JJP (nitrile) . 
/\ny>W. 7^H. 7*3*->. ->a*->. ->U 

^ft«»»T?*0. A^7^>. ffi'J>^m, 7U 
-jk 75 >. 7Jl^-». ^^tf>, X-7-JK WS.it 
tfa -h'JJK ^VXh'JJK 7JW^>- 7)V*>. t 

^, J/5i7Si. ->?D7M>. 7;P3-JI/. 

tire (i) E*w>tMHR**a£*' 

(6) MRi. Na, K. Rb. Cs, Fr, Be, 
Ti. Zr, Hf, V, Nb, Ta. Cr, Mo, W, 
Mn! Re. Fe. Ru, Os, Co, Rh, I r, N 
i Pd, Cu, Ag, Au, Zn, Cd, Hg, B, 
Al, Ga, In, TI. S i, Ge, Sn, Pb, A 
s. Sb*£ttB ITfcD. R' D. 
R'39l*3Wt«. 7)WK 7;^-^. ->^P7J^ 
XJK 7U--IK 7)^>. 75 H. -T5 

H, fcH^^H. 'J>{fc®. xhP->;k -b'J^ <ni 
tryl) , WH. xhU;U (nitrile) , Any>ft 
ft. 75>F. 7)U3^->, ->P=^->. ">U^ *tc\%Z. 

*0. A««*X7^, ffi'J>M. 7U-;K 75 
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>, T)Vi», x^k>, x-xJK ttfctt. xHJ 
)V, -fvnhUJU. 7)Hr>« 7.Mr>. kr I 5> ? >, 

S, ->i7P7JU^r>, 7^3-Jk *X7^>Wt*. 

7Wu5 r >. ffi$B£fi*fcte*T**, tdia (1) IE 

(7) M#L i, Na. K, Rb, Cs, Fr. Be, 
T w Z r, Hf. V, Nb. Ta. C r. Mo, W, 
Mn, Re, Fe, Ru, Os, Co, Rh. I r, N 

i Pd, Cu. Ag, Au, Zn. Cd, Hg, B, 
Al, Ga, I n. Tl. S i. Ge. Sn, Pb. A 

s SbSfcttB iT*D, R'#7;iO*->*fctt-> 

d*->t*d, r 1 7**;k 7JVfrx _ 

)V ->?D7JU^xJI/. 7U-JK 7JWr>. 
» 75F, kF7*F. U ><Mfc xhD-> 

JK = hU* (nitryl) , = HJ* < nilril 

e) , ADy>ft«. 7->*F. 7*3**. ->a*->. 

»^f{tsi£#T*D, a#**74>* eu>«*. 

yjj-jV, 75 >, 7;i/->>, X^k*>, X-x*, BS 

^, ->;/7lS. ->*n7JHr>. 7)Vzs-)V. 

(8) M**L i, Na. K, Rb, Cs, Fr. Be. 
T i . Z r, H f , V, Nb, Ta, C r. Mo, W, 
Mn. Re|, Fe, Ru, Os, Co, Rh. I r. N 
i, Pd, ! Cu. Ag. Au, Zn, Cd, Hg, B, 
Al, Ga', I n, T 1 , Si, Ge, Sn, Pb. A 
s. SbS'fcttB 1T*D. R'#75KTfe9. R'# 
7**)K 7)I/*x*, ->*a7)Vdrzi», 
TU-JK : 7**>> 75 F, -fSH, k 

Fv*F, 'J>fcft. XhD->;k XhU* toitry 
1) . Sgmtk, XHJ* (nitrile) . ADy>ftfc. 7 

s>f 7*n*->, ->a*->, ->u*, *fc«cne.® 

A*»**7r*>* MU>Wt. 7U-M 75>, 7JV 

», *5Fk>, ttfl:*. =hj». 

h'j;U. 7JU^r>» 7)V*>* t^^>> tf'J5», 
TJWdr>. 7^D-;K **:7*>&{t:^, 7JV^'J-r 

>, w®mM*tzte*T'hz>. we (i) e^wttiKM 

[&i£4] MR', (PRS) ,A, 
fcWU luTM^Ti, Zr, Hf, V, Nb. T 
a. Cr, Mo. W. Mn, Re. Fe. Ru. Os, 
Co. Rh. I r, Ni. Pd, Pt, Cu, Ag**: 
teAuTfeD. R'RtfR' 7**)k 7)1 



T-)\, lsVU7)W~)\<* 7'J-Jk 7)V*>. *>)V 
tf-;k 75 F, -Y5b\ kF5*F, U>ft*. — r* 
p->JW, xFU* (nitryl) , 58SS?&, Xh»J* (nitr 
ile) , ADy>ftl. 7*F, 7*3*->, ->°* 

feD, AA^7^>. *U>Wfc 7U-JK 75 

>, 7;w», x^k>, x~r;k xhu 

-<y-HJ*. 7JHr>. 7»*>* tH7i?>. 

io k'Jv>. S£***3R5tfr;G». *»tt*Hf. 

g ->^D7;V'ir>. 7*3 -Jk *7.7^>®tfr;^ 
y^O, RtfzSSOTfeD. x + y=7C^M©Jg^fiffiT' 

fe*, we (i) ««©WBic»iB^». 

(10) M#Li, Na, K, Rb. Cs, Fr, B 
e, Mg, Sc, Y, La, Ce. Pr, Nd, Sm. 
Eu, Gd. Tb, Dy. Ho, Er. Tm, Yb, L 
u. Th. Pa, U, Ti. Zr, Hf, V, Nb, T 
20 a. Cr, Mo, W. Mn, Re. Fe, Ru. Os. 
Co, Rh, I r. N i, Pd, Pt, Cu, Ag, A 
u, Zn. Cd. Hg. B, Al, Ga. In, Tl. 
Si. Ge. Sn. Pb. As. Sb*fcttB IT* 
D, R'jWffl**T*D. .R'tfJMMtW* 7***. 7 

->*d7;v*-x;k 7<J-;w 7^*>. * 

75 H. -T5F. tH93?H, U ><t*. - 
hD->;K Xh>J» (nitryl) . ffi^ XhUJP (ni 
trile) . ADy>«. 75? H, 7^3*->. 

•> ->u;w sfc«-n^fflAoy>ft. x;v^>ft, 

& yij-jK 75 >, 7^->>, X^k'>. x— 7- 
;K xh'JJK ^vxh'j;k 7)Wr>. 7)1 

bh'^rA ku>?>. * 

H^sp, ->>>^S. ->^P7)l"Jr>. 7;m-Jl/ ( . 

fe*, tae (i) ««©twBK««#*. 

(1 1) M#L i, Na, K. Rb, Cs. F r. B 
e. Mg, Sc. Y. La, Ce, Pr, Nd, Sm, 
Eu, Gd. Tb, Dy. Ho. Er. Tm. Yb, L 
40 u, Th, Pa, U, Ti, Zr, Hf, V, Nb. T 
a. Cr. Mo. W, Mn. Re. Fe. Ru. Os. 
Co. Rh, I r, Ni, Pd, Pt, Cu, Ag, A 
u, Zn, Cd, Hg, B, Al, Ga, In, Tl, 
Si. Ge. Sn. Pb, As, Sb*fc«BiTfe 
0, R'A»Aay>fc»T?ftO, R*#**fl:tt. 7JV* 
Jk 7)l>r-)l> ->^P7M-iK 7 U 7)V* 
>, *;W#x;k 75 H, -T5H, kH7vH. 'J >it 
«. -hD->JK Xh'JJl' (nitryl) , 58^^, xhU 
> (nitrile) , ADy>ft«l. 7^F, 7;U^=^->, 
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>ft, *fc.l*y-f<t«»»T?*0. Atf**y4>> 3S 

-x;k *fc*. xHJM -rvxhUJk tj^>» 
7)k*>, kH7>?X t'J5?>. 

-;k #*7*>*ft*. 7^ux>. mmnm^it 

1MB (1) E«©WBB»S^*' 
(1 2) M#L i, Na, K, Rb. Cs, Fr, B 
e, Mg. Sc, Y, La, Ce. Pr. Nd. Sm, 
Eu. Gd. Tb. Dy. Ho, Er. Tm, Yb. L 
u, Th, Pa, U, Ti, Zr. Hf, V, Nb, T 
a. Cr, Mo, W, Mn, Re. Fe, Ru, Os» 
Co, Rh. I r, N i, Pd, P t, Cu, Ag. A 
u, Zn. Cd, Hg, B, Al, Ga. I n, T 1. 
Si, Ge, Sn, Pb, As, S b SfcttB i Tfc 
0, R'a!3>Ufl--T?*D. R'3j«*3Wt*, 7***. 7 
jl^XJk j->^D7;^-JK 7'J-*. 7**>. * 
;v#x;k 75 F. -f5H, t H^v 7 H. 'J>fc*. - 
hP'»k <xHJ* (nitryl) , «fttt. XHJ* < ni 
trile) , Aoy>fttt. 73>F. 7*3*k -> D * 

->'JJk *fctt;:*i&©Aoy>fl:, ***>fc 

£ 7U-!>K 75 >, 7Jk>>, X^t:*>, X— f- 
)k mm. xh'JJk -YV-h'JJK 7**k 7* 

gttftf^ V-y7lS, ->*P7*^>. 7*3-*. 
(13) M#P tT'&O, tWEfc^*** (->*P^>* 

v-xx;w p t (7***) .tftwtv^WF 
T, R'RtfR^JWWk*. 7***. 7**x*, -> 
*P7**xjk 7U-;k 7**>. 7 
-T5F, fcF55?F, y>fc*u xFpS"*, - 
HJ* (nitryl) , B8Bt&. XHJ* (nitrile) , A 

p^>ft*l 7>? F, 7*3*->, ->p*->, ->o;k 

»«t»T* ; D. A#*7x7-f>, i6U>«*. 
Jk 75>. 7*-». X-T-Jk Jftft*. 

-HJ*> *7XhU*, 7*7">. 7**>. tH9 

y7SH£. ->*P7**->, 7*3—*, #7.7^ 
ft*. 7**'Jx>, M*»»*fctt*^**» 

(1) e*©tt»jH»fi£*. 

(14) tWiE 3 FiStt** t *W>* < t% 1 

fc*ow»»re»tr*. me (i) iH«©tftsis 

(15) «riE7RStt*««C...iT^*>T?**. WE 

(2) E*®tMMK»iB£W. 

(16) tt^etfe*3^**TIIPRStt«0 3 0 % &.T 

ammmzists* t&E a> e*w>tMW»s^*. 
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(17) «|S«tP»J*«iiiD®*MBEtt : f-. Sfc«itDn» 

^ 7 ij-;k 7 5>. 7*"». X^tf>. X-t- 
)k mt®. xh'JJk -fVXhU*. 7**>. 
5?>, «*«5Mtfc*. xh7kHP77>, 5>*** 
*jkfc>75F, ->^IS, ->*p7** 

^//^-y^^g^^n^flferoEfirft^Tfe*. HE 
(16) E«E©«lBJ8(»fi^*. 

io (is) ttEsanoa**^ * y -* x* y -;k w v 7 

D/W-)k h'J^^75>, ^ 

;U75>, vX^JkT5>. f7.hU 

^^;kVUJW7 5>, 7> s 6=7. XfkVi?75k 
7Pfc!W>^75>. hU^^X^Jkx5 i l/>> J 7 5 
>, hiJ7i=^7-fk hUlf*W7-f>. 
h-J>tf^X7^X 7'JJK ->?P^>**X>, 
^>-tf>, X^A^>-K>. h^X>, ->^P^*U-^ 
x>, ->^p*^^^x>, ->i7P^7^hUx>, -> 

20 ?Dt^fh7l>. ^^kV.Tb^F^r 

^«jv ? >RU ; PF»^ty^;i'-7*^S^^^^« *r 
15 (l 6) DKOtHKRAfl^* 
(19) HflPRStHWS »«i*ISMt**» 9»«Kfl: 
7;i/P-;k X-xJU. 7^ftK ^h>« 
g?, 71-/-*. X7f;R 7S>, 7*^Xh'J 
jk AD^XtiKft**. ^ft^ft*3t« ^^x-^ 
;k 75k ->7>^ ^7->7>S!SL ^->7> 
30 mtS. ->'JP->*^ -hD7JWK 7**JH8Bfc 

e»^cD. KrE^*n^J^3i*o^^E^. Sfcttiitnw 

7'J-iK 75k 7JkV>, 7^fc*>, 
;k 5iSft#J. xh'JJk -fVXh'JJk 7)V>r>. KU 

s?>, **aia:ft^». xh7tHP^7>. s?/^ 

$j^75H. *a*K»T. ->-y7^S, S^DTJUr 
>, y;ka-)k *7.^^>mft*^ Rtf7/U*>*^ 

(1) E«©l&SUi^ig^«Jo 

(2 0) nfESttflB^^^/-^* x^/-;k -rv7 

p/1/-)k h'J^^75>. 
^*xWS>, yxfj^W5>. h'JX^ 
;kT5>. s;^W5k yxf*75>. tfT. h U 
^WJ*73>. 7^X7. Xfkv^75>, 
7PfcrU>5>75>, hU^^;kx^JkX^U>^75 
>, h"J7iXWX7^k h'jlf;V*X7-fk 
MJ^**^7-f>, 7>JJk 5/i7P^>^vX>, 
50 ^>-li>, hJUx>, j/^n^**^ 
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X>. ->*D***2>X>, ^DA^b'JlX -> 

fflflE (l 9) e*©ttW*HS£*. 
(2 1) «iSflfitai«(«C.-C,.7^*>« k 6l«0« 

ffi'J>BMft. 7U-M 7 

7^->>. x^t?>. x-^jk mm. xhu 
ji/, -rvxhUJK 7ju*->. tfu>?>, **«xtffc6 

an*ffi©Stt<t , &*^**' (i) e«©wwR 
(22) tfrewnaw* x*/-)^ -fv^ 

D/1/-;k : **^>^/-^ HJ*3^75>, 

/finws>, -;ifJMfJP7 5>, h'jx3=- 

»7S>. ^W5>. yx^73>. tfXh'J 
*^IV*UJV7S>, 7>*-7, IfU>y73X 
7Dtfl/>^7S>, h'J^f^XfJH5 L U>i ? 73 

hU^W7v7^>. 7UJI/. ->^a^>^>?x>, 
^;>-t£>. x^;i/^>-fc?>> h)Ux>. j^n^-frs* 
x>, ->*a*?*s?x>, ->?a'V7"*HJx>, -> 

*D#?*xh7X>. ^->^U>. fh7tFD77 
>. i;^fWA75^ S^^JWWWMrS/H, It 

tftE (2 1) " G«fflWKK»iB^*. 
(2 3) iifr!E'>fc< t *> l ^ottift^*^ 5>*^JV 

sjx^jv-, *fc«^y^;v-B, Ai, g 

a. In. As*fcttSb*«ltft;Me I AlH (N 
EtMe.) ;^3^Jl/7;i/-»: (Me.N) A1H 
(E t Me 2 N) A 1 Hi ; (Et.N) A1H, ;C 
P WH, ; Cp.MoH, ; hU*^*-. HJX^JP 
-. h'MV^;!/-, h'Jn^PtfJl/-, hlK77 

ttX^JI^T^-B, Al. Ga. In, AsSfcB 
Sb ;f h7^^-> rb7lf^-- tF57i- 
;!,-. *fcttfh7n7ff-SL Ti. Zr, H 
f, Ge, Sn*fctiPb;^l/-< ^X^JI/-, 
ifcli^V^-B.'Al, Ga. In. Astfc 

iisb**fl:*, mm. ?v<m. %\m. avit 

«. Cp. 75 h\ ^W3H*tli7^F; HJ 

x^-, hij^rv^ji/-, hunynt;^- hu 

JW-B. Al. Ga. In. AsSfcttSbh'J^ 
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75 >. i;x^)V^^JU75>. y/fJUWS 
>, £fctth'JX3MV7 5> ; 3;^^^-*fc»*5?X^ 
jiv-Zn. CdifcttHg ; (W^W.Cr; 
Et.Pb (^>h*-» ;Cp.Me,Zr; (M 
eNC) ,P tMe, ; Cp I r (C, H, ) , : tfXC P 
-Co. Mo, Fe, Mn, Ni. Ru, V. Os, M 

gSfctec r ; trxx? )\,*yM.y ; c 

o. MoSfdiCr ; h'J7xX»-B i. Sb*fc« 
As ; HJ£XJI^D>; h'JXCp-Sc. Y. L 
10 a, Ce, Pr, Nd. Sm. Eu. Gd, Tb, D 
y. Ho. Er. Tm. Yb^fcttLu ; fb7Cp- 
Th. Pa. U. Np, Pu*fcttAmhUX7W 
UyW;CpCr (CO) , ; Cpi Z rMe, ; C p 
CuPE t, ; CP I n ; Cp I r (->*D:***>>X 
» ;CpPd (7'JJV) : CpGaMe, ; CpGa 
Et,; (->?DA*t'7X» FeCO, ; (->?□# 
/7^f h7i» FeCOr,iWiat>;Cp 
Mn (CO) , ; <->*n'V/*HJX» Mo (C 
O) , ; T 1 Cp ; Cp.WH, ; (^->^U» W (C 
20 O) , ; CpRe (CO) , ; CpRh (CO) , ; I r 
(7UJW >;Pt (7UJW , ; Cp I r (v^o*^ 
; [Ir (OMe) <->*D****S>* 
» ] , ; Ru (->fD^^^» (7'JJW » I 
ru.COm ; Fe (CO) s ;Co, (CO) , : Ru 
(CO), (l, 3-->^n^^x» ;Os,co 
,, ; C r (CO) , ; CpCo (CO) , ; Mn, (C 
' o)„;CpMn (CO),; (^aA^h'JX 
» Mo (CO) , ; Mo (CO) ,;Ni (CO) . : 
Re, (CO) ,, ; CpRe (CO) , ; CpRh (C 
30 O) , ; Ru, (CO) „ ;W (CO) , ; CpV (C 
O) , ; CF,Co (CO) , ; P t (CO) , (->?n* 
>7Z*V*» ; I r (CO) , (*/9U*i7?*i?* 
y) ; (CO) .Fe [P (OCH,) ,] ; (CO) ,F 
e [N (CH,) ,1 ; CoNO (CO) , ; 
OCH (CF,) OCMe, (CF.) . OCMe (C 
F,) ,, OSi (CH,) OC (CH,) OC (S 
iMe,) ,. SfcttOC (CF,) ,L i. Na, K. R 
b. Cs. Fr. Cu. Ag. Au, Hg*fel4Tl : 
xh7*h*->. fh7Xht->. fhM77D#=!r 
40 fh77h4-X rY=7m~?V*y. fhMV 
fh70CH (CF,) ,, fh70CMe, 
(CF,) , fh70CMe (CF,) ,, rh70C 
(CH,) ,. ff70C (S iMe,) ,, fh70C 
(CF,) ,Sfc«xh70S i (CH,),Si.Ge, 
Sn, Pb. T i . ZrSfcttH f ; VO «77°atf 
*-» ,. MMV7a#*-X hU!82:7*h*->, h 
ijn7h^>, HU^77h*-X h'J*h*->, h'J 
Xh*->, h'JOCH (CF,) ,. h'J OCMe, (C 
F.) , h'JOCMe (CF,) ,, h'JOC (C 
50 H,) ,, h'JOC (S iMe,) ,, h'JOC (C 
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F.) *fcttHJOS i (CH,) ..B. Al.G 
a. In, P, AstfcttSblEUPb 
#*->F) : («3yh*-» CuPMe,;Th7* 

Ti> Zr, Hf. Si, Ge. Sn £fc«:P b ; 5*X 

^{H^I ; f7.^^^75yT;P-»S{t^I ; Me, 
Zn (h<J.lW5» , ;5?X^75/S>*^ 

75 y) 7^->>; HJx (V^ws;) x^tf 

H ; (i> ;Wl/7 5 y ) ( h U * ^jwx^;vx^ u 
>j?75y) 7^5X^7 A; (CO) ,Fe [N (C 
H,) ,] ;Li, NaSfcBKN (Si Me,) ; ^> 

^75/ <HJ*^x^l/>V73/) C 
pCu (PEt.) ;CpCu'{h'J7.i=fl*^ 
» ; (ff§37b*v) CuPMe, ; P t (P 
F.) , ; N i (PF,),;Cr (PF,) , ; (E t 
,P) ,Mo: (CO) , ; I r (PF,) .;Ti (NO,) 
, - Z r (NO,) 4 ; H f (NO,) ,;Si (CH,) , 
(NO,) -RuNO (NO,) , ; 58B£#'J "^A ; S n 
(NO,) J: Co (NO,) , ; VO (NO.) , ; CrO 
, (NO,) [ ; T i C 1, ; Z nC 1 , ; Z r C 1 , ; H f 
C 1 , ; A 1 C 1 , ; S i C 1 , ; G a C 1 , ; S n C 
1, ; CoC 1, ; 5>*^-. 5>X^-, 
y ^ ;p _ A1 , B , Ge, SI*fcttAsAny>fc 
«;N (SiiMe,) ,L i, Na*tttK;B (CH, 
S IMe,):, ; { (Me.Si) .N) ,-B. Al, G 
a*fcttl ! n; (Me.S iCH,) ,-Ti. Zr*fc 
ttHf :*ifctt I (Me.S i) ,N) ,-Zn, CdS 

ME (i) te««>WBK**Efc*. 

(2 4) fl:*3K»*fcttB : f-«***® fc *®** T * 0 
ME U) iE*olftBK»JE^*rt©WKfl:^«*»t 

it^mm^ftum^mm^ 

tr, 73i%o 

(2 5) uriEBi***^^©****^* 5 * wc (2 
4) ia«o^fto 

(2 6) meantiRfca**. aMtsnfcttfcttBfcRfc 
Mj]*fc*X.*na. urn (2 4) E*©m 
(27) «Ettw^^«rt©*wa*w i **** fl; " r 



m< . *BR««I. • #*© 

x.y7«h££tr. WE (2 4) E«©#«*. 
(2 8) WE«raEiB«l*«a53B. BMtfcU ftft*. * 
fcli^ftWC**. (2 4) E«©7?*£. 
(2 9) ttEKSBltf**. 7*-5>y-#X* ->7 

£, ME (2 8) E«©7jS<> 
10 (3 0) ttESMkffl****. *. aiMfc**'. 

saiRsn*, me (2 8) E«©#fe. 

(3 1) |&ESS<fc»* t 7> : EX7, kF7->'>> 7-^t 
(2 8) E«c©*ffi. 

(3 2) iS^^M^->7>, v->7>, i7PP->7 
>, ->'JJl-7S>, ROC->JU7lf>R^^n&Offi*'& 
fcW^t^-^e-SftSns, ME (2 8) Gft 
20 (D^m. 

(3 3) MEa«^3^BL±©S^^^^©^S/1)V7. 

mmmmmmu^<Dmt^nrzmm«.^^ »j© 

5, ME (2 4) E^©7jft» 
(3 4) «[S^SS3^±OSft5«XOjIA^ 

#*#/t_5? . tfxTi&D, jeWM©****^**"*?* 
30 ME (2 4) E«©*fto 

(3 5) ME»££4^Ji©fl&3;ff7>©£5/^VX 
©5,-fr>*lc«T*yy7***. ME#X©1^# 

D, jeWM©*?***- tt«©»fl:v»tifctWIK*K4:. «f 
E(D E«©Mm^S^©^t^^W^ Ki: 
S:^tr^— y*»6aWStl*. ME (2 4) E®©?3 

(3 6) MES«S4oK±©^«^X©^S/1^X 
40 ©^-*->XfcBrr^y^«t*. ME^©1075< 
MEMBS^^©^^^fc^^ K ^^*' B,J<D 

fjjwn-v • ^xt*s»o, MicM©*f^*«atft*!i"ff» 

0, StrgiJ©^X^, tt*©»<fcSnfc«fK»Kt' M 
E (l) B«©ttWH»«#ft©*ft** l fc«K** fc 

*fttjy;ir-y^6a«sn*. me (24) e^©7? 

(3 7) MES«^40W±©S^ ; 5^X©^S ;1 -' l/;? - 
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